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]L:S:Q<: in vitro < ;:W:Q:;Ih<KQQI= 9§K9KfQK9JÌ ;:O<PJKLKWK ËQS:G<PI 

Q:S�L:hP<= 9:G<;:¨:Q9PI= Niedzwedzkia semiretschenskia B. Fedtsch 

` &121>$ V7b?$#$"4 �%&V$7b3$"12/>"4$ #2""4$ VY VY/A�$"b= 2&$V1b�$&%Y9 %A/>1A74 7$#%Y@Y 7$/b%-

1Y?Y@Y ?b#2 "$#5?$t%bB (b"%27?b//$B) &$3b7$�$"&%2B Niedzwedzkia semiretschenskia Y1 b&aY#"4a &$-

3B" b5 V7b7Y#"4a VYVA/Btb9 "2 =@$ f252a&12"2. !5A�$"Y ?/bB"b$ @Y73Y"2/>"Y@Y &Y&12?2 Vb121$/>-

"Y9 &7$#4 yA72&b@$ b �%A@2 "2 ?&aY;$&1> &$3B", 2#?$"1b?"Y$ VYC$@YYC725Y?2"b$ b A%Y7$"$"b$ in 

vitro. n7Y?$#$"2 Yt$"%2 %Y�ppbtb$"12 7253"Y;$"bB ? aY#$ 3"Y@Y%721"Y@Y 3b%7Y�$7$"%Y?2"bB 2&$V-

1b�$&%ba VYC$@Y?. �&12"Y?/$"Y, �1Y in vitro ?&aY;$&1> &$3B" "$ V7$?4W2/2 25 % "2 &7$#$ f"YV2, 32%-

&b32/>"2B ?&aY;$&1> Y13$�2/2&> V7b ba VY&2#%$ ? VY�?$""49 &AC&1721. `"$&$"b$ ? &7$#A tb1Y%b"b"2 

6-C$"5b/23b"YVA7b"2 (sjn) V7b?Y#b/Y % YC725Y?2"b= %2//A&2 b5 1%2"$9 &$3B#Y/$9, % 2#?$"1b?"Y3A 

VYC$@YYC725Y?2"b= A 2Vb%2/>"4a �%&V/2"1Y? V7Y7Y&1%Y? & "2&1YB�b3b /b&1>B3b. `4B?/$"Y, �1Y YV-

1b32/>"Y9 &7$#Y9 #/B 3b%7Y%/Y"2/>"Y@Y 7253"Y;$"bB B?/B$1&B &7$#2 & ?"$&$"b$3 0,5 3@// sjn & 

32%&b32/>"43 %Y�ppbtb$"1Y3 7253"Y;$"bB 7,84 "2 ?1Y7Y3 V2&&2;$. �&12"Y?/$"Y, �1Y V7b #$VY"b-

7Y?2"bb ? A&/Y?bBa "b5%Y9 VY/Y;b1$/>"Y9 1$3V$721A74 ? 1$�$"b$ 6 3$&Bt$? V7YCb7Y�"2B %A/>1A72 

b"%27?b//$b &Ya72"B$1 ;b5"$&VY&YC"Y&1> b ?Y&&12"2/b?2$1 7Y&1 V7b V$7$"Y&$ ? &12tbY"27"4$ 

A&/Y?bB &?$1Y?Y9 %Y3"214. ` 7$5A/>121$ 72CY14 V7Y?$#$"Y ??$#$"b$ ? %A/>1A7A 1%2"$9, 3b%7Y%/Y-

"2/>"Y$ 7253"Y;$"b$ b &Y5#2"2 #$VY"b7Y?2""2B %Y//$%tbB in vitro 7$/b%1Y?Y@Y ?b#2 N. 

semiretschenskia. 

?5A�&E+& #5*E": Niedzwedzkia semiretschenkia, 7$@$"$72tbB, %A/>1A72 in vitro, Yt$"%2 %Y�ppbtb$"12 

7253"Y;$"bB. 

 

zE&'&83& 

~$#5?$t%bB &$3b7$�$"&%2B Niedzwedzkia semiretschenskia B.Fedtsch (b"%27?b//$B &$3b7$�$"&%2B 

(Incarvillea semiretschenskia (B. Fedtsch.) Grierson) Y1"Y&b1&B % #7$?"$9Wb3 V2/$Y@$"Y?43 7$/b%123 

VA&14""Y9 p/Y74 �7$#"$9 j5bb b B?/B$1&B $#b"&1?$""43 V7$#&12?b1$/$3 17YVb�$&%ba 72&1$"b9 

&$3$9&1?2 Bignoniaceae ?Y p/Y7$ f252a&12"2 [1]. `b# N. semiretschenskia, ?V$7?4$ YVb&2""49 s.j. 

o$#�$"%Y ? 1915 @Y#A ? 2A-!/b9&%ba @Y72a, 52"$&$" ? f72&"A= %"b@A {f b ? �Vb&Y% 

y$;#A"27Y#"Y@Y &Y=52 Ya72"4 V7b7Y#4 b V7b7Y#"4a 7$&A7&Y? &Y &121A&Y3 Y�$"> 7$#%Y@Y, 

A5%Y�"#$3b�"Y@Y b b&�$52=�$@Y 7$/b%1Y?Y@Y ?b#2 [2, 3]. �/$#A$1 Y13$1b1>, �1Y, &Y@/2&"Y /b1$721A7-

"43 #2""43 [4], 72"$$ &23Y&1YB1$/>"49 po# Niedzwedzkia, �"#e3b�"49 #/B @op C2&&e9"2 pe% 2A b 

!/b ("4"$ .A-!/$9&%b$ @Y74), VY5#"$$ &12/b Y1"Y&b1> % po#A Incarvillea Juss, ?%/=�2=�b9 16 ?b-

#Y?, V7Yb572&12=�ba ? Y&"Y?"Y3 ? =@Y-52V2#"4a 729Y"2a fb12B b ~eV2/2, ? �b"a29-�bC$1&%Y3 "2-

@Y7>$ [5].  

nY ;b5"$""Y9 pY73$ N.semiretschenskia — #$%Y721b?"Y$ 3"Y@Y/$1"$$ 72&1$"b$ #Y 30 &3 ?4&Y1Y9 

& @A&1Y/b&1?$""43b &1$C/B3b V7b Y&"Y?2"bb #7$?$&"$=�b$, & Y�$7$#"43b, V$7b&1Y- b/b V2/>�21Y-

72&&$�$""43b /b&1>B3b, & %7AV"43b Y#b"Y�"43b t?$1%23b, 72&VY/Y;$""43b "2 ?$7aAW%2a ?$1?$9 & 

VA7VA7Y?43, 17AC�21Y-?Y7Y"%Y?b#"43 & VB1>= 52%7A@/$""43b /YV2&1B3b ?$"�b%Y3 b V/Y#Y3 

%Y7YCY�%Y9 & �$147>3B %74/2143b ;$&1%b3b 7$C723b [6]. 

�Y?7$3$""49 Y@72"b�$""49 27$2/ 72&V7Y&172"$"bB ?b#2 52"b32$1 7257$;$""43b VYVA/BtbB3b 

?&$@Y 17b A�2&1%2 YC�$9 V/Y�2#>= 7 @2 & �b&/$""Y&1>= "$ CY/$$ 25–28 14&B� 725"Y?Y572&1"4a %A&-

1Y? "2 @/b"b&14a b �$C"b&14a &%/Y"2a VA&14""4a "b5%Y@Y7b9 ? .A-!/$9&%ba @Y72a [4]. ` "2&1YB-

�$$ ?7$3B $&1$&1?$""4$ 527Y&/b 7$#%Y@Y ?b#2 ? 5"2�b1$/>"Y9 &1$V$"b VY#?$7;$"4 2"17YVY@$""Y3A 

?Y5#$9&1?b= (?4V2& &%Y12), ? 7$5A/>121$ �$@Y 32/Y�b&/$""4$ #b%Y72&1A�b$ VYVA/Btbb 7$/b%12 N. 

semiretshenskia "2aY#B1&B VY# A@7Y5Y9 #$@72#2tbb [7].  
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?.C. -D$@1*%#E1, (.�. " $@#0U#B % .$. 

116 ?#@A0%B C1$1+10.%0@B)+) D0%E#$@%A#A1 

`b# N. semiretshenskia 7$%Y3$"#A$1&B %2% ?4&Y%Y-#$%Y721b?"Y$ 72&1$"b$ #/B Y5$/$"$"bB "2 =@$ 

f252a&12"2 b �7$#"$9 j5bb. `57Y&/4$ 72&1$"bB Y1/b�2=1&B YCb/>"43 t?$1$"b$3 (CY/$$ 300 t?$1%Y?) 

b V/Y#Y"YW$"b$3, YC/2#2=1 ?4&Y%Y9 A&1Y9�b?Y&1>= % 52&Aa$ b 3Y7Y5A. `V$7?4$ ?b# N. 

semiretshenskia C4/ ??$#$" ? %A/>1A7A ? �2W%$"1&%Y3, 2 521$3 ? r/2?"Y3 (j/3214) CY12"b�$&%ba &2-

#2a [8]. 

�C5Y7 /b1$721A74 VY C/b5%Y7Y#&1?$""43 ?b#23 Incarvillea VY%252/, �1Y #b%Y72&1A�b$ V7$#&12-

?b1$/b 7Y#2 B?/B=1&B 172#btbY""43b /$�$C"43b 172?23b b b5#7$?/$ b&VY/>5Y?2/b&> 3$&1"43b ;b-

1$/B3b fb12B "27Y#"Y&1b «Wabuyou» #/B /$�$"bB V"$?3Y"bb, 32/B7bb, @$V21b12 b Y1b12 [9–11]. �Y-

?7$3$""4$ ab3b�$&%b$ b&&/$#Y?2"bB Incarvillea ssp. ?4B?b/b ?4&Y%Y$ &Y#$7;2"b$ ? 72&1$"bBa CbY-

/Y@b�$&%b 2%1b?"4a 3$12CY/b1Y?, %Y1Y74$ YC/2#2=1 V7Y1b?Y?Y&V2/b1$/>"43, 2"1b3b%7YC"43, 2"-

1b@$V21b1"43 b #7A@b3b �pp$%123b [12]. `4&Y%Y$ &Y#$7;2"b$ 2/%2/Yb#Y? ? 72&1$"bBa Incarvillea 

&?B54?2=1 & ba YC$5CY/b?2=�b3 #$9&1?b$3 [13]. ` "2&1YB�$$ ?7$3B b5 72&1b1$/>"Y@Y &47>B 

b"%27?b//$b ?4#$/$"4 "$&%Y/>%Y &17A%1A7"Y 725"YYC725"4a 3Y"Y1$7V$"Yb#"4a 2/%2/Yb#Y? 

2%1b"b#b"Y?Y@Y 1bV2 (b5Yb"%27?b//b", b"%27@72"b" j, b"%27?b//21b" b #7.) & ?472;$""Y9 

2"1b"Ytbt$V1b?"Y9 2%1b?"Y&1>= [14–16], &?4W$ 12 p$"b/�12"Yb#"4a @/b%Y5b#Y?, Y%254?2=�ba 

@$V21YV7Y1$%1Y7"Y$ #$9&1?b$ [17, 18]. `4B?/$"2 ?4&Y%2B 2"1b72#b%2/>"2B 2%1b?"Y&1> b 

tb1Y1Y%&b�$&%2B 2%1b?"Y&1> �%&172%1Y? I. Emodi V7Y1b? �Vb#$732/>"4a YVAaY/$?4a %/$1Y% �$/Y?$%2 

Hep-2 [19].  

�"b%2/>"Y&1> ?b#2 N. semiretshenskia b 2%1A2/>"Y&1> $@Y ?&$&1Y7Y""$@Y b5A�$"bB VY#�$7%b?2/ 

?b#"49 A�$"49-CY12"b% !.�. s291A/b" «%2% 7$#�29Wb9, %729"$ 32/Y�b&/$""49, & Y@72"b�$""43 b 

A5%Y-/Y%2/b5Y?2""Y9 V/Y�2#>= 72&V7Y&172"$"bB, �A#Y3 &Ya72"b?Wb9&B #7$?"b9 V2/$Y@$"Y?49 7$-

/b%1, #2 $�$ b %72&b?Y t?$1A�b9 #$%Y721b?"49 ?b#, V$7&V$%1b?"49 #/B ??$#$"bB ? %A/>1A7A ~$-

#5?$t%bB &$3b7$�b"&%2B 52&/A;b?2$1 Y&YCY@Y Y1"YW$"bB...» [4]. �1&A1&1?b$ VY/"Yt$""Y9 "2A�"Y9 

b"pY732tbb b %729"$ &/2C2B b5A�$""Y&1> &7$#"$25b21&%ba ?b#Y? b"%27?b//$b I. semiretshenskia b I. 

olgae b5 f252a&12"2 b fb7@b5bb Y13$�2=1&B ? b&&/$#Y?2"bBa %b129&%ba A�$"4a [20]. 

�$/>= "2Wba b&&/$#Y?2"b9 B?/B/Y&> ??$#$"b$ in vitro b Yt$"%2 7$@$"$72tbY""Y9 &VY&YC"Y&1b 

N. semiretschenskia #/B &Ya72"$"bB A"b%2/>"Y@Y ?b#2 b $@Y #2/>"$9W$@Y "2A�"Y@Y b5A�$"bB, b"17Y-

#A%tbb, 7$b"17Y#A%tbb b V72%1b�$&%Y@Y b&VY/>5Y?2"bB V$7&V$%1b?"Y9 52&AaYA&1Y9�b?Y9 3Y7Y5Y-

A&1Y9�b?Y9 #$%Y721b?"Y9 b /$%27&1?$""Y9 %A/>1A74. 

`")&%3"5+ 3 :&)*'+  

` %2�$&1?$ b&aY#"Y@Y 321$7b2/2 N. Semiretschenskia b&VY/>5Y?2/b &$3$"2 &CY72 2016 @ b5 

V7b7Y#"4a VYVA/Btb9? .A-!/$9&%ba @Y72a, VY/A�$""4$ b5 @$"C2"%2 !"&1b1A12 CY12"b%b b pb1Yb"-

17Y#A%tbb (j/3214, f252a&12"). q/B VY?4W$"bB ?&aY;$&1b VY&/$ a72"$"bB V7Y?Y#b/b V7$#YC72CY1-

%A &$3B" 0,001 % 72&1?Y7Y3 @bCC$7$//Y?Y9 %b&/Y14 (rf), 2 12%;$ 2"1b&17$&&Y?43 CbY&1b3A/B1Y7Y3 

WORMic&BioZZ (��� «BioInvest, f252a&12"), V7$#&12?/B=�b9 &YCY9 &3$&> %Y3V/$%&"4a 3b%7Y-

CbY/Y@b�$&%ba Y7@2"Y3b"$72/>"4a ;b#%ba A#YC7$"b9. 

` �%&V$7b3$"12a in vitro b&VY/>5Y?2/b YC�$V7b"B1A= 3$1Y#b%A %A/>1b?b7Y?2"bB �%&V/2"1Y? 

[21] b Vb121$/>"4$ &7$#4: #/B V7Y72�b?2"bB &$3B" — &7$#2 f"YV2; #/B 3b%7Y7253"Y;$"bB — &7$#2 

yA72&b@$-�%A@2 & VY/Y?b""Y9 %Y"t$"172tb$9 32%7Y-3b%7Y&Y/$9 (½ y�) & VY?4W$""43 A7Y?"$3 

2@272 8 @//, 30 @// &2a27Y54 b & #YC2?/$"b$3 6-C$"5b/23b"YVA7b"2 (sjn) b @bCC$7$//Y?Y9 %b&/Y14 

(rf); #/B b"#A%tbb %Y7"$YC725Y?2"bB — &7$#A ½ y� & ?"$&$"b$3 .-"2p1bA%&A&"Y9 %b&/Y14 (~�f) 

b/b b"#Y/b/32&/B"Y9 %b&/Y14 (!yf). 

�1$7b/b52tb= b&aY#"Y@Y 321$7b2/2 V7Y?Y#b/b VA1$3 VY&/$#Y?21$/>"Y9 YC72CY1%b 70 % 

�12"Y/Y3 ? 1$�$"b$ 1 3b" b 0,1 % 72&1?Y7Y3 &A/$34 ? 1$�$"b$ 5–10 3b".  n7Y72�b?2"b$ &$3B" V7Y-

?Y#b/b 725/b�"43b &VY&YC23b: 1) in vitro "2 &7$#$ f"YV2, ? Y1&A1&1?bb Y&?$�$"bB; 2) in vivo, ? VY�-

?$""Y3 &AC&1721$ — 1Y7p : VY�?2 : V$7/b1 (1:1:2) ? %Y3"21"4a A&/Y?bBa. fA/>1A72/>"4$ &Y&A#4 & 

?$@$121b?"43b �%&V/2"123b &Y#$7;2/b ? &?$1Y?Y9 %Y3"21$ & 16-�2&Y?43 pY1YV$7bY#Y3 b 1$3V$721A-

7$ 26–28Y�. {Y&1 b 725?b1b$ Yt$"b?2/b VY %Y/b�$&1?A �%&V/2"1Y? & 725?b?Wb3b&B VYC$@23b b %Y/b-

�$&1?Y VYC$@Y? "2 �%&V/2"1$. fY�ppbtb$"1 7253"Y;$"bB (f7) 72&&�b14?2/b, %2% YC�$$ %Y/b�$&1?Y 

YC725A=�ba&B VYC$@Y? ? ?27b2"1$, #$/$""Y$ "2 �b&/Y V$7?b�"4a �%&V/2"1Y? b/b V2&&b7Y?2""4a 

3b%7YVYC$@Y?. 

q/B &Y5#2"bB 7$5$7?"Y9 %Y//$%tbb in vitro YC725tY? N. semiretschenskia �2&1> 72&1b1$/>"Y@Y 32-

1$7b2/2 V$7$?Y#b/b "2 7$;b3 #$VY"b7Y?2"bB VA1$3 &Ya72"$"bB V7YCb7Y�"4a 72&1$"b9 "2 C$5@Y73Y-

"2/>"Y9 ½ y� &7$#$ ? aY/Y#b/>"Y9 %23$7$ V7b 1$3V$721A7$ +2Y� b b"1$"&b?"Y&1>= Y&?$�$"bB Y%Y-
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Excel [22]. 
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?2/b �$7$5 

&/Y?bB &?$1

%b3b 3$1Y#

1&o-5@)")+

27?b//$B %7

bb 7$%Y3$"#

4B?/$"Y, �1

? A&/Y?bBa i

9 %Y3"21$ 1$

A&/Y?bBa ?4

C$@b 1$3"$/

3B" b"%27?b

2&1?Y7Y3 &A

"$9W$@Y %A/

 YC Y1&A1&1?

b.  

vivo ? 52?b&

"4 ? 12C/bt$

PI= Niedzwedz

72CY1%2 q

f

f 

f 

&B

- 
14, W&B,CbY&

etschenskia ?

Y1%$ V7$V27

4 � &Y&12?b

&1721 %Y"17

4/2 5"2�b1$/

%Y1Y7Y@Y �$

n vitro %A/>

%/Y"2/>"Y@Y

?&aY;$&1> 2

b&> ? b="$ 

YC"4a &$3B"

0 #$"> %A/>1

?E#.#0%# in v

6 3$&Bt$? V

1Y?Y9 %Y3"2

#23b & b&VY

+  

29"$ "$@21b

#A$1&B ?4Cb

1Y N. semi

in vitro. q/B

$3V$721A7"

472�b?2"bB 

/b b, ? %Y"$�

b//$b &$3b7

A/$34 ? 1$�

/>1b?b7Y?2"

?bb A b&aY#

&b3Y&1b Y1 

$ 1. 

zkia semiretsc

q/b1$/>"Y&1

�2&

2–

24

4

12

-
&1b3A/B1Y7WO

?4B?/$"2 V7

72123b Worm

b/2 40 % ? 

7Y/>"4a &$3

/>"Y "b;$: 

$7$5 2 3$&Bt

>1b?b7Y?2"b

Y 7253"Y;$"

25 % "2 &7$#

3$&Bt$ V7b 

" "2 &7$#$ f

1b?b7Y?2"bB

C

vitro % $#+#0#

VY 1$3V23 ?

214. `&$ 7$5

Y/>5Y?2"b$3

b?"Y 7$2@b7A

b721> ?Y5?4

iretschenskia

B 2%1b?"Y@Y 

"Y@Y 7$;b32

V7b 1$3V$7

�"Y3 b1Y@$, 

7$�$"&%Y9 �

�$"b$ 5 3b"

"bB "$ C4/b

#"4a #$VY"b

&7Y%Y? VY&2

chenskia L H9

> YC72CY1%b, 

&4 

–6 

4 

4 

2 

- 
ORMic&BioZZ

7b VY&2#%$ b

mic & Biozz

%Y"t$ 2V7$

3B" (C$5 YC7

b5 10 &$3B"

t2 725?b/b&>

bB &$3B", V

"bB N. Semir

#$ f"YV2 b 7

YC72CY1%$ 

f"YV2 V7b?Y

B (7b&. 1 2).  

$1/%)001& @�

?Y&&12"Y?/$"

5A/>1214 b&

3 V7Y@72334

A$1 "2 52&1Y

W$""49 A�2

a &Ya72"B$1

725?b1bB V7

2 ? V7$#$/2a

721A7$ 24–26

VY@bC2/b.  

�pp$%1b?"2 

", V7b %Y1Y7

b ?4B?/$"4 

b7Y?2""4a &

2#%b b Y1 #/

� 2

9OKL<=[ in vi

 `&aY;

Z. 

b&aY#"4a &$

z ? b="$ 3$

$/B. j"2/Y@b

2CY1%b). �/

", ?4&2;$""

> "2&1YB�b$

V$7?b�"4a 2

retschenskia

72""b9 &7Y%

&$3B" 72&1?

Y#b/Y % 725?

 

 

? 

�)@)U0)@A�…

117

"bB 7Y&12 A

&&/$#Y?2"b9

4 Microsoft

Y9 ;b#%Y&1b

2&1Y% [8]. 

1 ?4&Y%A=

7YCb7Y�"Y9

a 28–30Y� b

6Y� b ?/2;-

VY&/$#Y?2-

7Y9 &7$#"BB

?b5A2/>"4$

&$3B" ?"A1-

/b1$/>"Y&1b

2 C / b t 2  1

itro < in vivo

;$&1>, % 

10 

25 

40 

90 

40 

$3B" ? VY�-

$&Bt$. `&aY-

b�"2B ?&aY-

$#A$1 Y13$-

"4a ? %Y"t$

$ /b&1>B. 

2Vb%2/>"4a

V7b?$#$"4

% VYB?/$"bB

?Y7Y3 rf ?

?b1b= &$3B-

 

7 

A 

9 

t 
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= 

9 

b 

-

-

B 

$ 

-

b 
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{b&A"Y% 

" — V7Y7

VY&2

& 0,5 3@

3b%7YV

n7b V

#Y/>"4a /b

#Y/$9 b YC

72&12/&B, A

7Y?2/&B (7b

q/B 3b

�1Y@Y Y1 #?

7b/b5Y?2/b

{$5A/>1214

2Vb%2/>"4a

 

%#E1, (.�. " 

1. {$@$"$72tb

7Y&1Y% "2 &7$

2#%b; E — "$3

@// sjn; ' — 

VYC$@b "2 &7$

b ?Y&&1

o — 3b

VY&2#%$ &$3B

b&1>$? �$7$5

C725Y?2"b$ 7

A?$/b�b?2/&

b&. 1 ?). 

b%7Y%/Y"2/

?Aa"$#$/>"4

b 0,1 % &A/$

4 Yt$"%b ?/

a �%&V/2"1Y

 $@#0U#B % .$

bY""2B &VY&Y

$#$ f"YV2, 20

3Y7pY@$""49

— 2%1b?2tbB 7Y

$#$ #/B A%Y7$

12"Y?/$"b$ b

b%7Y1b72;b7

B" "2 &7$#A 

5 #?$ "$#$/b

74a/Y@Y, YC

&B ? 32&&$ C$

/>"Y@Y 7253"

4a V7Y7Y&1%

$3Y9 b ?4&2

/bB"bB @Y7

Y? V7b?$#$"4

@

$. 

 

YC"Y&1> in vit
0 #$"> VY&/$ V

9 %2//A&, 3$&

Y&12 V25AW"4

$"$"bB & 0,5 3

ba 7Y&12 VY&/

Y?2"b$ V7YCb

½ y� & sj

b VY&/$ VY&

?Y#"$""Y@Y

$5 #bpp$7$"

"Y;$"bB b&V

%Y? &7$52/b 

2;b?2/b "2 V

3Y"2/>"Y@Y

4 ? 12C/bt$

@

tro "$#5?$t%b

VY&2#%b; B —

&Bt %A/>1A74

4a VY�$% "2 &

3@// !yf; ;

$ 6-3$&B�"Y@

b7Y�"Y9 %A/>

jn ? %Y"t$"

2#%b. ~27B#

Y %2//A&2 (7b

"tb7Y?%b "Y

VY/>5Y?2/b 

2Vb%2/>"A=

Vb121$/>"4$

Y &Y&12?2 &7

$ 2. 

?

bB &$3b7$�$"

— %2//A& "2 &

4; C — 3Y7pY@

&7$#$ ½ y� &

; — #$VY"b7Y

@Y aY/Y#Y?Y@Y

>1A74 "2 C$5@

"172tbb 0,5 

#A & �1b3 Y1

b&. 1 C), %Y1

Y?4a VYC$@Y

&$3$""4$ V

= �2&1> & V$7

$ &7$#4 #/B

7$#4 y� "

#

?#@A0%B C1$1+

 

&%2B Niedzwe
&7$#$ & 0,5 3@

@$""49 %2//A

& 1 3@// sjn

Y?2""4$ VYC$

Y a72"$"bB (&

@Y73Y"2/>"Y9

3@// Y13$�2

13$�2/Y&> A1

1Y749 #2/$$

Y? b, ? %Y"$�

V7Y7Y&1%b, V

7?43b "2&1

 2#?$"1b?"Y

"2 7$@$"$72

;

+10.%0@B)+) D

 

 

edzkia semiret
@// sjn, 20 #

A& "2 &7$#$ ½
; & — V2&&b7

$@b V7b +2Y�

&V72?2);  

9 &7$#$ 

2/Y&> Y172&1

1Y/�$"b$ 1%

$ ? 1$�$"b$ 

�"Y3 b1Y@$,

VY/A�$""4$ 

YB�b3b /b&

Y@Y VYC$@YYC

2tbY""A= &

5 

$ 

D0%E#$@%A#A1

tschenskia:  

$"> VY&/$ 

½ y�  

Y?2""4$ 

� (&/$?2)  

12"b$ &$3B-

%2"$9 &$3B-

3$&Bt2 725-

 "$%7Y1b5b-

in vivo. q/B

&1>B3b, &1$-

C725Y?2"bB.

&VY&YC"Y&1>
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-

-
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� 2 C / b t 2  2  

]O<=Q<: WK;GKQIOÌQKWK 9K9JILI §<JIJ:OÌQK^ 9;:S> B? QI ;:W:Q:;Ih<KQQ>^ §KJ:Qh<IO in vitro 

Q:S�L:hP<= 9:G<;:¨:Q9PI= Niedzwedzkia semiretschenskia 

rY73Y"2/>"49 &Y&12?  

½ y�, 3@// 

fY/b�$&1?Y �%&V/2"1Y? {$@$"$72tbB, % fY/b�$&1?Y VYC$@Y? Y1 Y#"Y@Y 

�%&V/2"12 

sjn 0,5  11 50,0* 3,5 

sjn 1,0 5 100,0 2,0 

sjn 1,0 + rf 1,0 4 50,0 1,2 

sjn 0,8 + 0,5 rf 9 66,6 1,0 
�%3:&�"83&. sjn, 6-C$"5b/23b"YVA7b", rf @bCC$7$//Y?2B %b&/Y12; * Y#"Y?7$3$""Y & pY73b7Y?2"b$3 %2//A&2. 

 

~2 &7$#$ ½ y� & 0,5 3@// sjn A 50 % �%&V/2"1Y? Y13$�2/2&> 7$@$"$72tbB VYC$@Y? & Y#"Y?7$-

3$""43 YC725Y?2"b$3 %2//A&2 V$7?b�"Y A Y&"Y?2"bB VYC$@2, %Y1Y749 #2/$$ 72572&12/&B VY ?&$9 VY-

?$7a"Y&1b V$7?b�"Y@Y VYC$@2. ` Y1/b�b$ Y1 %2//A&2, VY/A�$""Y@Y b5 &$3B#Y/$9 "2 2"2/Y@b�"Y9 &7$-

#$, b"#Atb7Y?2""49 %2//A& YC/2#2/ 3Y7pY@$""43 VY1$"tb2/Y3. n7b VY&/$#A=�$3 V2&&b7Y?2"bb 

%2//A&2 "2 &?$;b$ &7$#4 Y13$�2/2&> 7$@$"$72tbB "Y?4a VYC$@Y? (7b&. 1 @). 

n7b VY&2#%$ ?$7aAW$% V7Y7Y&1%Y? "2 &7$#A ½ y� & ?"$&$"b$3 1 3@// sjn A ?&$a �%&V/2"1Y? 

Y13$�2/2&> 2%1b?2tbB 7Y&12 V25AW"4a VY�$% b Y172&12"b$ #YVY/"b1$/>"4a VYC$@Y? (2#?$"1b?"Y$ 

VYC$@YYC725Y?2"b$) ? 1$�$"b$ 3$&Bt2 %A/>1b?b7Y?2"bB (7b&. 1 #).  

q2/$$ VY/A�$""4$ 725?b14$ VYC$@b #/b"Y9 4–5 &3 #$/b/b "2 Y1#$/>"4$ A5/Y?4$ &$@3$"14 #/b-

"Y9 1,5–2 &3 (3b%7Y�$7$"%Y?2"b$) b V2&&b7Y?2/b "2 %Y"17Y/>"A= (C$5 7$@A/B1Y72 7Y&12) b YV41"4$ 

&7$#4 & ?"$&$"b$3 sjn #/B 3b%7Y7253"Y;$"bB. 

`/bB"b$ @Y73Y"2/>"Y@Y &Y&12?2 Vb121$/>"Y9 &7$#4 "2 �pp$%1b?"Y&1> 3b%7Y�$7$"%Y?2"bB b 

7Y&1Y?4$ V2723$174 VY/A�$""4a 3b%7YVYC$@Y? V7$#&12?/$"4 ? 12C/bt$ 3. 

� 2 C / b t 2  3  

]O<=Q<: WK;GKQIOÌQKWK 9K9JILI 9;:S> QI §Kf:WKKf;I�KLIQ<: in vitro Q:S�L:hP<= 9:G<;:¨:Q9PI= 

Niedzwedzkia semiretschenskia 

n2723$174 7Y&12 52 Y#b" V2&&2; rY73Y"2/>"49 &Y&12? ½ y�, 3@// 

%Y"17Y/> 0,5 sjn 1 sjn 

fY/b�$&1?Y b&aY#"4a �$7$"%Y? 6,43±0,532 5,43±0,792 4,8±1,642

fY/b�$&1?Y VY/A�$""4a VYC$@Y? 10,14±1,052 13,29±1,15C 9,4±1,32

y2%&b32/>"2B #/b"2 VYC$@2,&3 6,50±0,822 3,0±0,26C 1,40±0,35?

fY/b�$&1?Y A5/Y? "2 VYC$@$ 3,29±0,82 2,00±0,582C 1,20±0,45C

fY�ppbtb$"1 7253"Y;$"bB 1,57±0,312 2,48±0,21C 2,12±0,142C

�%3:&�"83&. !>�, 6-B&8o35":38*.-%38; ", B, E — #Y&1Y?$7"4$ Y1/b�bB 3$;#A ?27b2"123b ? &17Y%$ V7b p < 0,05. 

 

~2bCY/>Wb9 VY%2521$/> f7 2,48 #Y&1b@2/&B "2 &7$#$ ½ y� & 0,5 3@// sjn. �?$/b�$"b$ %Y"t$"-

172tbb sjn #Y 1 3@// "$ VY?4W2/Y b"1$"&b?"Y&1> VYC$@YYC725Y?2"bB ? %Y"17Y/$, VY%2521$/> C4/ 

3b"b32/>"43, f71,57. 

q/B #2/>"$9W$@Y 3b%7Y1b72;b7Y?2"bB b&VY/>5Y?2/b &7$#A & 0,5 3@// sjn, %Y1Y72B YC$&V$�b?2-

/2 32%&b32/>"A= &%Y7Y&1> 1b72;b7Y?2"bB VYC$@Y? &Y &7$#"b3b V2723$1723b 7Y&12. {$5A/>1214 

Yt$"%b 7$@$"$72tbY""Y9 &VY&YC"Y&1b N. semiretschenskia ? aY#$ �$147$a%721"Y@Y V2&&b7Y?2"bB "2 

b"#Atb7A=�$9 &7$#$ V7$#&12?/$"4 "2 7b&A"%$ 2.  
 

 

{b&A"Y% 2. !"1$"&b?"Y&1> 7253"Y;$"bB in vitro ? aY#$ V2&&b7Y?2"bB 3b%7YVYC$@Y? N. semiretschenskia  

"2 &7$#$ ½ y� & 0,5 3@// sjn 
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n7Y?$#$""Y$ 3b%7Y�$7$"%Y?2"b$ b �$147$a%721"Y$ V2&&b7Y?2"b$ VY/A�$""4a VYC$@Y? VY5?Y/b-

/b V7Y?$&1b 1b72;b7Y?2"b$ %A/>1A74 N. semiretschenskia #/B V7Y?$#$"bB #2/>"$9Wba �%&V$7b3$"1Y?. 

q/B b"#A%tbb 7b5Y@$"$52 7253"Y;$""4$ VYC$@b ?4&Y1Y9 3–4 &3 & 4–5 /b&1>B3b V$7$&2;b?2/b "2 

1/2 y� &7$#A & 0,3 3@// - 0,5 3@// !yf b/b ~�f (7b&. 2 $). 2$7$5 3$&Bt %A/>1b?b7Y?2"bB "2 3$&1$ 

&7$52 VYC$@2 pY73b7Y?2/&B V/Y1"49 %2//A&, "Y #bpp$7$"tb7Y?%b %Y7$W%Y? "$ Y13$�2/b "2 V7Y1B-

;$"bb #?Aa 3$&Bt$? b"%AC2tbb "2 b"#Atb7A=�ba &7$#2a. n7b �1Y3 A Y&"Y?2"bB VYC$@2 V7Y#Y/;2-

/Y&> Y172&12"b$ "Y?4a VYC$@Y?, �1Y &?B52"Y, ?$7YB1"Y, & V7Y/Y"@b7Y?2""43 #$9&1?b$3 �%5Y@$""Y@Y 

sjn. nY /b1$721A7"43 #2""43, #/B &"B1bB �pp$%12 tb1Y%b"2 "$YCaY#b3Y V7Y?Y#b1> 3"Y@Y%721"Y$ 

V2&&b7Y?2"b$ 321$7b2/2 "2 C$5@Y73Y"2/>"A= &7$#A [23, 24]. 

{$5A/>1214 YV41Y? VY #$VY"b7Y?2"b= VY%252/b, �1Y #$VY"b7Y?2""4$ 72&1$"bB 5"2�b1$/>"Y Y1-

&12?2/b ? 725?b1bb Y1 72&1$"b9, %A/>1b?b7A$34a ? &12tbY"27"4a A&/Y?bBa, Y1/b�2/b&> Y1&A1&1?b$3 

725?b1bB "Y?4a VYC$@Y? (7b&. 1 ;). `4B?/$"Y, �1Y #/B #$VY"b7Y?2"bB /A�W$ ?&$@Y Y1Cb721> VYC$@b "$ 

3$"$$ 2 &3 ?4&Y1Y9, VY&%Y/>%A V7Yt$&& ?Y&&12"Y?/$"bB A 32/Y3$7"4a 72&1$"b9 V7Y1$%2$1 5"2�b-

1$/>"Y 3$#/$""$$, �$3 A CY/$$ 7Y&/4a 72&1$"b9. 

` 7$5A/>121$ V7Y?$#$""Y9 72CY14 &Y5#2"2 2&$V1b�$&%2B %Y//$%tbB 7$/b%1Y?Y@Y ?b#2 (7b&. 1 5), 

VY/A�$""2B Y1 b&aY#"4a &$3B" b5 V7b7Y#"4a VYVA/Btb9 N. semiretschenskia. 

FB#-;'&83& 

!5?$&1"Y, �1Y 3b%7Y%/Y"b7Y?2"b$ in vitro Y&"Y?2"Y "2 &VY&YC"Y&1b 7$@A/B1Y7Y? 7Y&12 tb1Y%b-

"b"Y?Y@Y 7B#2 &1b3A/b7Y?21> 2#?$"1b?"Y$ VYC$@YYC725Y?2"b$. !&VY/>5Y?2"b$ #2""Y@Y VY#aY#2 VY-

5?Y/B$1 5"2�b1$/>"Y A?$/b�b1> %Y�ppbtb$"1 7253"Y;$"bB b &Ya72"B1> t$""4$ V7b5"2%b b&aY#"Y@Y 

@$"Y1bV2 [25].  

�&12"Y?/$"Y, �1Y &VY&YC"Y&1> 2Vb%2/>"4a �%&V/2"1Y? V7Y7Y&1%Y? N. Semiretschenskia % 7$@$"$-

72tbb VYC$@Y? b 52%/2#%$ #YVY/"b1$/>"4a VY�$% ?27>b7Y?2/2 ? 52?b&b3Y&1b Y1 @Y73Y"2/>"Y@Y &Y&12-

?2 Vb121$/>"Y9 &7$#4. yY7pY@$"$1b�$&%b9 �pp$%1 �%5Y@$""Y@Y tb1Y%b"b"2 sjn 52?b&$/ Y1 $@Y %Y"-

t$"172tbb. n7b #Y5$ 0,5 3@// A V$7?b�"4a �%&V/2"1Y? Y13$�2/Y&> Y172&12"b$ VYC$@2 A 50 % �%&V/2"-

1Y?, Y#"Y?7$3$""Y$ YC725Y?2"b$ 3Y7pY@$""Y@Y %2//A&2 b 32%&b32/>"Y$ %Y/b�$&1?Y VY/A�$""4a de 

novo VYC$@Y?. n7b A?$/b�$"bb %Y"t$"172tbb #Y 1 3@// sjn 725?b1b$ VYC$@2 "2C/=#2/Y&> A ?&$a V$7-

?b�"4a �%&V/2"1Y? C$5 %2//A&Y@$"$52. fY3Cb"2tbB sjn & rf A3$">W2/Y �pp$%1b?"Y&1> 7$@$"$72tbb 

? #?2 7252, &7$#"$$ %Y/b�$&1?Y VY/A�$""4a VYC$@Y? "$ V7$?4W2/Y 1–1,2 Y1 Y#"Y@Y �%&V/2"12. 

rY73Y"2/>"49 &Y&12? ½ y� &7$#4 &A�$&1?$""Y ?/bB/ "2 b"1$"&b?"Y&1> VYC$@YYC725Y?2"bB b 

7Y&1Y?4$ V2723$174 VY/A�$""4a VYC$@Y? V7b ba #2/>"$9W$3 V2&&b7Y?2"bb. �&12"Y?/$"2 YC721"2B 

52?b&b3Y&1> 3$;#A �pp$%1b?"Y&1>= 7253"Y;$"bB b %2�$&1?$""43b V2723$1723b VY/A�$""4a 3b%-

7YVYC$@Y?. nY%2521$/b #/b"4 VYC$@Y? b %Y/b�$&1?2 A5/Y? "2 %Y"17Y/>"Y9 &7$#$ & 3b"b32/>"43 %Y-

�ppbtb$"1Y3 7253"Y;$"bB C4/b #Y&1Y?$7"Y ?4W$, �$3 "2 &7$#$ & ?"$&$"b$3 sjn. ~2 C$5@Y73Y-

"2/>"Y9 &7$#$ pY73b7Y?2/b&> #/b""4$ VYC$@b #Y 6,5 &3, b3$=�b$ 3–4 A5/2 "2 VYC$@$. ~2 &7$#$ & 

VY?4W$""43 A7Y?"$3 1 3@// sjn pY73b7Y?2/b&> A%Y7Y�$""4$ VYC$@b "$ ?4W$ 1,2 &3 & 1–2 A5/23b. 

�7$#"b$ V2723$174 7Y&12 ? &Y�$12"bb & 32%&b32/>"43 VY%2521$/$3 VYC$@YYC725Y?2"bB Y13$�2/b&> 

"2 &7$#$ & 0,5 3@// sjn, %Y1Y72B B?/B$1&B YV1b32/>"Y9 #/B 3b%7Y1b72;b7Y?2"bB V$7?b�"Y9 %A/>1A-

74. 

�&12"Y?/$"Y, �1Y 7$@$"$72tbY""2B &VY&YC"Y&1> N. semiretschenskia 3$"B$1&B ? aY#$ 

V2&&b7Y?2"bB "2 b"#Atb7A=�$9 &7$#$ & 0,5 3@// sjn. ~2 V7Y1B;$"bb #?Aa V2&&2;$9, "2�b"2B Y1 

??$#$"bB V$7?b�"4a �%&V/2"1Y? (0 V2&&2;), VY%2521$/>  VY&1$V$""Y VY?4W2$1&B Y1 1,75 #Y 2,48. y2%-

&b32/>"2B b"1$"&b?"Y&1> 7253"Y;$"bB Y13$�2/2&> "2 ?1Y7Y3 V2&&2;$ (f7 7,84) & VY&/$#A=�b3 #?A-

%721"43 &"b;$"b$3 ? aY#$ #2/>"$9W$@Y V2&&b7Y?2"bB "2 &?$;b$ &7$#4. nY/A�$""4$ #2""4$ &?b#$-

1$/>&1?A=1 Y 1Y3, �1Y 7$@$"$72tbY""49 VY1$"tb2/ VY&/$ #Y&1b;$"bB 32%&b3A32 ? aY#$ 3"Y@Y%721-

"Y@Y V2&&b7Y?2"bB &"b;2$1&B #Y YV7$#$/$""Y@Y A7Y?"B. 

�C"27A;$"Y, �1Y #/b1$/>"Y$ %A/>1b?b7Y?2"b$ "2 &7$#$ & sjn Y17bt21$/>"Y VY?/bB/Y "2 &VY-

&YC"Y&1> 2&$V1b�$&%ba VYC$@Y? % A%Y7$"$"b=. `"$&$"b$ ? b"#Atb7A=�A= &7$#A 2A%&b"Y? ~�f b 

!yf ?454?2/Y YC725Y?2"b$ %2//A&2 A Y&"Y?2"bB VYC$@2, "Y "$ V7b?Y#b/Y % 725?b1b= %Y7$W%Y?. q/B 

A&172"$"bB V7Y/Y"@b7Y?2""Y@Y �pp$%12 tb1Y%b"b"2 V7Y?Y#b1&B 7$@A/B7"Y$ V2&&b7Y?2"b$ VYC$@Y? "2 

C$5@Y73Y"2/>"A= &7$#A #/B #2/>"$9Wba �%&V$7b3$"1Y?. 

` 3b7Y?Y9 V72%1b%$ #/B &Ya72"$"bB 7$#%ba b �"#$3b�"4a ?b#Y? V7b7Y#"Y9 p/Y74 ? %2�$&1?$ 

#YVY/"b1$/>"Y@Y % 172#btbY""43 VY/$?43 321Y�"b%23 b &$3$""43 C2"%23 ? VY&/$#"b$ @Y#4 Wb7Y-

%Y &Y5#2=1 %Y//$%tbb in vitro [26]. {$5A/>1214 YV41Y? VY%252/b, �1Y V7YCb7Y�"2B %A/>1A72 N. 
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semiretschenskia aY7YWY V$7$"Y&b1 A&/Y?bB #$VY"b7Y?2"bB V7b "b5%Y9 VY/Y;b1$/>"Y9 1$3V$721A7$ b 

?Y&&12"2?/b?2$1 7Y&1 VY&/$ 6 3$&Bt$? a72"$"bB. 

nY/A�$""4$ 7$5A/>1214 &?b#$1$/>&1?A=1 Y ?4&Y%Y9 7$@$"$72tbY""Y9 &VY&YC"Y&1b �"#$3b�"Y@Y 

?b#2 b"%27?b//$b &$3b7$�$"&%Y9 b Y �pp$%1b?"Y&1b V7b3$"$"bB 3$1Y#2 %A/>1A74 1%2"$9#/B 

&Ya72"$"bB b ?Y&V7Yb5?Y#&1?2 @$"$1b�$&%ba 7$&A7&Y? t$""Y@Y #$%Y721b?"Y@Y b /$%27&1?$""Y@Y 

72&1$"bB N. semiretschenskia. 

y"(5A�&83&  

1. �V1b32/>"43 �%&V/2"1Y3 #/B ??$#$"bB N. Semiretschenskia ? A&/Y?bB in vitro B?/B$1&B 2Vb-

%2/>"2B �2&1> V7Y7Y&1%2 & V$7?43b "2&1YB�b3b /b&1>B3b. 

2. q/B 3b%7Y%/Y"2/>"Y@Y 7253"Y;$"bB N. semiretschenskia �pp$%1b?"Y V7b3$"$"b$ 3$1Y#Y? 

2#?$"1b?"Y@Y VYC$@YYC725Y?2"bB b 3b%7Y�$7$"%Y?2"bB "2 &7$#$ ½ y� & 0,5 3@// -1 3@// sjn. 

3. �7$#"$&7Y�"Y$ #$VY"b7Y?2"b$ V7YCb7Y�"Y9 %A/>1A74 V7b "b5%Y9 VY/Y;b1$/>"Y9 

1$3V$721A7$ VY5?Y/B$1 &Y5#21> #$VY"b7Y?2""A= %Y//$%tb= A"b%2/>"4a YC725tY? 7$/b%1Y?Y@Y ?b#2 

N. semiretschenskia #/B #2/>"$9W$@Y "2A�"Y-V72%1b�$&%Y@Y b&VY/>5Y?2"bB. 

 

1"B*)" E+.*58&8" E %":("/ .%*C%"::+ OR12065492-OT-21 .%3 .*''&%;(& ?*:3)&)" 8"-(3 

`383#)&%#)E" 8"-(3 3 E+#0&C* *B%"o*E"834 1&#.-B53(3 ?"o"/#)"8.  
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`.f. yA7&2/b$?2, s.�. �u7&$"C$%, j.�. j/X254, �.f. �A72W$?2,  

�.y. yAa2"Y?, �... yA75212$?2, r.�. �b1V2$?2 

�:S�L:hP<= 9:G<;:¨:Q9PI= Niedzwedzkia semiretschenskia 

B. Fedtsch ;:O<PJd ËQS:G<WdQde ;:W:Q:;Ih<=O>� �IfdO:Jd a�Q: in vitro :QWd�H 

y262/2#2 e2526&12""4� Y�18&1'@'"#$@' 12CbXb VYVA/BtbB"4� C2&12V64 1|643#274"2" "$#5?$t%bB 

(b"%27?b//$B) &$3b7$�$"&%2B Niedzwedzkia semiretschenskia &b7$% %$5#$&$1'" 7$/b%1' 187'"'� 

2&$V1b%2/46 #264/4" 2/A CY94"W2 1u;'7bC$/'% #$7$%1$7 %$/1'7'/@$". yA72&b@$-�%A@ 6Y7$%1'% 

Y712&4"4� @Y73Y"2/#4 6|7234"4� 1|643"4� x"A'"$, 2#?$"1b?1' x7%$"#$7#'� 185'/A'"$ ;u"$ in vitro 

12347/2"A4"2 u&$7' 5$711$/#'. j&$V1b%2/46 x7%$"#$7#' %xV 7$11'% 3b%7Y62/$3W$/$A %$5'"#$ %xC$= 

%Y�ppbtb$"1'" C2X2/2A ;87@'5'/#'. In vitro 1|643"4� x"@'W1'@' f"YV Y712&4"#2 25%-#2" 2&V2X2"#4X4 

2"4612/#4, Y/27#4� 32%&b32/#4 x"@'W1'@' 1YV4726 &AC&17214"2 u#$11$@' Y147X45A %$5'"#$ C2962/#4. 

�712X2 6-C$"5b/23b"YVA7b" tb1Y%b"b"'" $"@'5A 1|643 ;27"2X4 |/V2/274"2" %2//A& 185'/A'"$, "2X45 

;2V47261274 C27 x&%'"#$7#'� 2Vb%2/>#4 �%&V/2"11274"#2 2#?$"1b?1' x7%$"#$7#'� 185'/A'"$ u%$/#'. 

yb%7Y%/Y"2/>#4 %xC$= 8W'" Y�129/4 Y712 6|7234"2 0,5 3@// 6-C$"5b/23b"YVA7b" 6Y&4/214" Y712 

CY/4V 12C4/214"#4X4 2"4612/#4, $%'"W' V2&&2;#2 32%&b32/#4 %xC$= %Y�ppbtb$"1' 7,84 6|72X2". 

j/14 29 CY94 1x3$" Y� 1$3V$721A72 ;2X#294"#2 &2612A %$5'"#$ b"%27?b//$B"4� W4"4 181'%1$@' 

#264/4 x3'7W$� CY/214"#4X4 ;u"$ ;2746 Cx/3$&'"'� &12tbY"27/46 ;2X#294"2 2A4&147X2" %$5#$ 

x&A'" 62/V4"2 %$/1'7$1'"#'@' 2964"#2/#4. _|34& "u1b;$&'"#$ |/V2 #264/4"2 $"@'5A, 

3b%7Y%/Y"2/>#4 %xC$= ;87@'5'/#' ;u"$ N.semiretschenskia 7$/b%1' 187'"'� in vitro #$VY"b7/$"@$" 

%Y//$%tbB&4 ;2&2/#4.  

?�5) #�o'&%: Niedzwedzkia semiretschenkia, 7$@$"$72tbB, in vitro #264/4. 
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V.K. Mursaliyeva, B.T. Sarsenbek, A.T. Algazy, S.K. Turasheva,  

T.M. Mukhanov, T.Sh. Murzataeva, G.T. Sitpaeva
 

Establishment of in vitro and regeneration ability  

of the relict endemic Niedzwedzkia semiretschenskia B. Fedtsch 

The experimental data of obtaining in vitro culture of the rare relict species Niedzwedzkia (Incarvillea) 

semiretschenskia, from the initial seeds collected in natural population in the south of Kazakhstan were pre-

sented. The influence of plant growth regulators in Murashige and Skoog nutrient mediums on seed germina-

tion, adventitious shoot formation and rooting in vitro was studied. The propagation coefficient for micro-

cutting was estimated during four passages. It was shown, that in vitro germination did not exceed 25% on 

Knopp medium, and the maximum of germination was during seed planting in the soil substrate. The addition 

of 6-benzylaminopurine to the nutrient medium induced the callus formation from cotyledon’s tissue and ad-

ventitious shoots from apical explants of seedlings with native leaves. It was found that the optimal for clonal 

propagation is the MS medium, containing 0.5 mg/l 6-benzylaminopurine; in this case, a maximum propaga-

tion coefficient of 7.84 was at the second passage. It was found during conservation at a low positive temper-

ature for 6 months; the tube-culture plants of Incarvillea retain their viability and restore their growth when 

transferred to the stationer conditions of the light room. As a result of research the in vitro establishment and 

micropropagation of endemic species were carried out and deposited in vitro collection of 

N. semiretschenskia was created.  

Keywords: Niedzwedzkia semiretschenkia, regeneration, in vitro culture. 
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