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Ðÿä ïðåäñòàâèòåëåé 1,3-áèñ[5-(àììîíèî)ïåíòèë]óðàöèëäèáðîìèäîâ ñ àíòèõîëèíýñòåðàç-
íûì òèïîì äåéñòâèÿ âûñîêî/óìåðåííî-òîêñè÷íû îòíîñèòåëüíî ìûøåé è ìàëî/ïðàêòè÷å-
ñêè íåòîêñè÷íû îòíîñèòåëüíî äàôíèé. Â óñëîâèÿõ ôóíêöèîíàëüíîé íàãðóçêè (òåñò «áåã
íà òðåòáàíå»; ìûøè, â/á) âåùåñòâà ñ ìàëûìè ïî îáúåìó çàìåñòèòåëÿìè (H, F, Br, CH3,
CN, NO2, CH3O ãðóïïû) â ïîëîæåíèÿõ 5 è 6 óðàöèëîâîãî öèêëà áîëåå ýôôåêòèâíû è áå-
çîïàñíû, ÷åì ïðîçåðèí è BW284c51: (à) âûçûâàþò ðàçâèòèå âûðàæåííîãî ìèîðåëàêñàíò-
íîãî ýôôåêòà ïðîäîëæèòåëüíîñòüþ íå ìåíåå 1 ñóòîê (ÝÄ50 = 0,03 – 0,11 ìêÌ/êã); (á)
ËÄ50/ÝÄ50 äî 76,67. Ïî ìåðå óâåëè÷åíèÿ äëèíû àëèôàòè÷åñêîãî ðàäèêàëà â ïîëîæåíèè 5
óðàöèëîâîãî öèêëà îòìå÷åí ãðàäóàëüíûé ðîñò òîêñè÷íîñòè âåùåñòâ îòíîñèòåëüíî äàô-
íèé, ïðè ñíèæåíèè òîêñè÷íîñòè îòíîñèòåëüíî ìûøåé.

Ðàíåå íàìè áûëî ïîêàçàíî, ÷òî �-àììîíèîïåíòèëó-
ðàöèëäèáðîìèäû, ñîäåðæàùèå îðòî-íèòðîãðóïïó â
áåíçèëüíûõ ðàäèêàëàõ ïðè ÷åòâåðòè÷íûõ àòîìàõ àçî-
òà, ïðîÿâëÿþò âûñîêóþ ìèîðåëàêñàíòíóþ àêòèâíîñòü
[1]. Äëÿ óñòàíîâëåíèÿ âëèÿíèÿ çàìåñòèòåëåé â óðàöè-
ëîâîì öèêëå 1,3-áèñ[5-(àììîíèî)ïåíòèë]óðàöèëäèá-
ðîìèäîâ íà èõ áèîëîãè÷åñêóþ àêòèâíîñòü áûëè ïîëó-
÷åíû ñîåäèíåíèÿ I – XVII.

R = H (I-VI), CH3 (VII-XIV), CH3O (XV), CH3OCH2 (XVI), C6H5 (XVII).
R1 = H (I, XV, XVII), F (II), CH3 (III), CH3O (IV, XVI), NO2 (V, IX), CN
(VI, VIII), Br (VII), (CH3)2NSO2 (X), C6H5CH2 (XI), í-C4H9 (XII), í-C10H21

(XIII), í-C16H33 (XIV).

Õèìè÷åñêèå íàçâàíèÿ ñèíòåçèðîâàííûõ è èçó÷åí-
íûõ ñîåäèíåíèé:

1,3-áèñ[5-(äèýòèë-î-íèòðîáåíçèëàììîíèî)ïåí-
òèë]óðàöèëäèáðîìèä (I),

1,3-áèñ[5-(äèýòèë-î-íèòðîáåíçèëàììîíèî)ïåí-
òèë]-5-ôòîðóðàöèëäèáðîìèä (II),

1,3-áèñ[5-(äèýòèë-î-íèòðîáåíçèëàììîíèî)ïåí-
òèë]-5-ìåòèëóðàöèëäèáðîìèä (III),

1,3-áèñ[5-(äèýòèë-î-íèòðîáåíçèëàììîíèî)ïåí-
òèë]-5-ìåòîêñèóðàöèëäèáðîìèä (IV),

1,3-áèñ[5-(äèýòèë-î-íèòðîáåíçèëàììîíèî)ïåí-
òèë]-5-íèòðîóðàöèëäèáðîìèä (V),

1,3-áèñ[5-(äèýòèë-î-íèòðîáåíçèëàììîíèî)ïåí-
òèë]-5-öèàíóðàöèëäèáðîìèä (VI),

1,3-áèñ[5-(äèýòèë-î-íèòðîáåíçèëàììîíèî)ïåí-
òèë]-5-áðîì-6-ìåòèëóðàöèëäèáðîìèä (VII),

1,3-áèñ[5-(äèýòèë-î-íèòðîáåíçèëàììîíèî)ïåí-
òèë]-5-öèàí-6-ìåòèëóðàöèëäèáðîìèä (VIII),

1,3-áèñ[5-(äèýòèë-î-íèòðîáåíçèëàììîíèî)ïåí-
òèë]-5-íèòðî-6-ìåòèëóðàöèëäèáðîìèä (IX),

1,3-áèñ[5-(äèýòèë-î-íèòðîáåíçèëàììîíèî)ïåí-
òèë]-5-äèìåòèëàìèäîñóëüôîíèë-6-ìåòèëóðàöèëäèá-
ðîìèä (X),

1,3-áèñ[5-(äèýòèë-î-íèòðîáåíçèëàììîíèî)ïåí-
òèë]-5-áåíçèë-6-ìåòèëóðàöèëäèáðîìèä (XI),

1,3-áèñ[5-(äèýòèë-î-íèòðîáåíçèëàììîíèî)ïåí-
òèë]-5-áóòèë-6-ìåòèëóðàöèëäèáðîìèä (XII),

1,3-áèñ[5-(äèýòèë-î-íèòðîáåíçèëàììîíèî)ïåí-
òèë]-5-äåöèë-6-ìåòèëóðàöèëäèáðîìèä (XIII),

1,3-áèñ[5-(äèýòèë-î-íèòðîáåíçèëàììîíèî)ïåí-
òèë]-5-öåòèë-6-ìåòèëóðàöèëäèáðîìèä (XIV),

1,3-áèñ[5-(äèýòèë-î-íèòðîáåíçèëàììîíèî)ïåí-
òèë]-6-ìåòîêñèóðàöèëäèáðîìèä (XV),

1,3-áèñ-[5-(äèýòèë-î-íèòðîáåíçèëàììîíèî)ïåíòèë]-
5-ìåòîêñè-6-ìåòîêñèìåòèëóðàöèëäèáðîìèä (XVI),

1,3-áèñ-[5-(äèýòèë-î-íèòðîáåíçèëàììîíèî)ïåí-
òèë]-6-ôåíèëóðàöèëäèáðîìèä (XVII).
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Ò à á ë è ö à 1
Ôèçèêî-õèìè÷åñêèå õàðàêòåðèñòèêè çàìåùåííûõ 1,3-áèñ[5-
(äèýòèë-î-íèòðîáåíçèëàììîíèî)ïåíòèë]óðàöèëäèáðîìèäîâ

Ñîåäèíåíèå
Tïë.,° Ñ

(ñ ðàçëîæ.)
Âûõîä, % Áðóòòî-ôîðìóëà

I > 71 78 C36H54Br2N6O6

II > 65 65 C36H53Br2FN6O6

III > 82 83 C37H56Br2N6O6

IV > 62 93 C37H56Br2N6O7

V > 70 59 C36H53Br2N7O8

VI > 62 87 C37H53Br2N7O6

VII > 63 91 C37H55Br3N6O6

VIII > 64 64 C38H55Br2N7O6

IX > 75 67 C37H55Br2N7O8

X > 69 99 C39H61Br2N7SO8

XI > 68 66 C44H62Br2N6O6

XII 62 – 63 73 C47H76Br2N6O6

XIII > 57 68 C53H88Br2N6O6

XIV > 63 83 C41H64Br2N6O6

XV > 74 66 C37H56Br2N6O7

XVI > 73 91 C39H60Br2N6O8

XVII > 74 39 C42H58Br2N6O6



Ýêñïåðèìåíòàëüíàÿ õèìè÷åñêàÿ ÷àñòü

Ñîåäèíåíèÿ I – XVII áûëè ñèíòåçèðîâàíû âçàèìî-
äåéñòâèåì î-íèòðîáåíçèëáðîìèäà ñ ñîîòâåòñòâóþùè-
ìè 1,3-áèñ[5-(äèýòèëàìèíî)ïåíòèë]óðàöèëàìè, èìåþ-
ùèìè çàìåñòèòåëè â óðàöèëîâîì öèêëå, ïî îïèñàííûì
ðàíåå ìåòîäèêàì [2]. Ôèçèêî-õèìè÷åñêèå õàðàêòåðè-
ñòèêè íîâûõ ñîåäèíåíèé ïðèâåäåíû â òàáë. 1. Èõ ñî-
ñòàâ ïîäòâåðæäåí äàííûìè ýëåìåíòíîãî àíàëèçà.

Ýêñïåðèìåíòàëüíàÿ áèîëîãè÷åñêàÿ ÷àñòü

Îñòðóþ òîêñè÷íîñòü ñîåäèíåíèé ïðè èõ âíóòðè-
áðþøèííîì ââåäåíèè îïðåäåëÿëè íà íåëèíåéíûõ áå-
ëûõ ìûøàõ îáîåãî ïîëà ìàññîé 19 � 2 ã, à òàêæå íà ëà-
áîðàòîðíîé êóëüòóðå äàôíèé Daphnia magna â âîçðàñ-
òå 18 � 6 ÷ (ïî 30 äàôíèé íà êàæäóþ êîíöåíòðàöèþ;
n = 90). ×óâñòâèòåëüíîñòü êóëüòóðû äàôíèé, òåñòèðî-
âàííàÿ ïî âåëè÷èíå ËÊ50

24 ÷ K2Cr2O7, íàõîäèëàñü â
ïðåäåëàõ íîðìû (1,8 ìã4ë) [3].

Â êà÷åñòâå ïîêàçàòåëåé ìèîðåëàêñàíòíîé àêòèâíî-
ñòè áûëè èçáðàíû ñðåäíåýôôåêòèâíûå (ÝÄ50) äîçû â

òåñòàõ “âðàùàþùèéñÿ ñòåðæåíü” [4] è “áåã íà òðåòáà-
íå” (Treadmill, Nihon Kohden STS-7500A4CC-730DA,
ßïîíèÿ; 1 êì4÷) [5]. Ïðåïàðàòàìè ñðàâíåíèÿ ñëóæèëè
ïðîçåðèíà ìåòèëñóëüôàò è BW284c51 (èçáèðàòåëüíûé
èíãèáèòîð àöåòèëõîëèíýñòåðàçû; Sigma), âûáîð êîòî-
ðûõ áûë îáóñëîâëåí íàëè÷èåì ó âñåõ íîâûõ ñîåäèíå-
íèé âûðàæåííîãî àíòèõîëèíýñòåðàçíîãî äåéñòâèÿ,
óñóãóáëÿþùåãîñÿ â óñëîâèÿõ ôóíêöèîíàëüíîé íàãðóç-
êè âïëîòü äî ïîñëåäóþùåé ìèîðåëàêñàöèè êîíå÷íî-
ñòåé [6, 7].

Èññëåäîâàííûå ñîåäèíåíèÿ è ïðåïàðàòû ñðàâíåíèÿ
ââîäèëè çà 5 ìèí äî íà÷àëà âûïîëíåíèÿ ôèçè÷åñêîé
íàãðóçêè. Êîíòðîëüíûì ìûøàì ââîäèëè ôèçèîëîãè÷å-
ñêèé ðàñòâîð. Êðèòåðèÿìè ìèîðåëàêñàíòíîé ýôôåê-
òèâíîñòè ñîåäèíåíèé ñëóæèëè íåñïîñîáíîñòü ìûøåé
(1) óäåðæèâàòüñÿ íà ñòåðæíå (äèàìåòð 2 ñì), âðàùàþ-
ùåìñÿ ñî ñêîðîñòüþ 6 îá4ìèí., â òå÷åíèå 15 ìèí; (2)
âûïîëíÿòü ïîáåæêó íà òðåòáàíå â òå÷åíèå 30 ìèí. Äëÿ
óñòàíîâëåíèÿ ÝÄ50 êàæäîå ñîåäèíåíèå ââîäèëè
4 ãðóïïàì ïðåäâàðèòåëüíî òðåíèðîâàííûõ ìûøåé
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Ò à á ë è ö à 2
Îñòðàÿ òîêñè÷íîñòü è ìèîðåëàêñàíòíàÿ àêòèâíîñòü ñîåäèíåíèé I – XVII íà ìûøàõ

Ñîåäèíåíèå
ËÄ50,

ìêÌ4êã,
â4á

Ìèîðåëàêñàíòíàÿ àêòèâíîñòü, ÝÄ50,
ìêÌ4êã, â4á

Øèðîòà òåðàïåâòè÷åñêîãî äåéñòâèÿ
(ËÄ504ÝÄ50)

òåñò
“áåã íà òðåòáàíå”

òåñò “âðàùàþùèéñÿ
ñòåðæåíü”

òåñò “áåã íà
òðåòáàíå”

òåñò “âðàùàþùèéñÿ
ñòåðæåíü”

I 1,90
(1,63 � 2,20)

0,04*#

(0,03 � 0,05)
0,04*#

(0,03 � 0,05)
47,50*#

(37,51 � 59,46)
47,50*#

(33,45 � 61,55)
II 1,74

(1,50 � 2,02)
0,03*#

(0,02 � 0,04)
0,05*#

(0,04 � 0,06)
58,00*#

(44,16 � 75,84)
34,80*#

(25,87 � 43,73)
III 2,33

(2,03 � 2,68)
0,06*#

(0,05 � 0,07)
0,08*#

(0,07 � 0,09)
38,83*#

(30,12 � 47,54)
29,13*#

(23,44 � 34,82)
IV 2,06

(1,81 � 2,35)
0,03*#

(0,02 � 0,03)
0,03*#

(0,03 � 0,04)
68,67*#

(57,23 � 86,77)
68,67*#

(59,00 � 78,34)
V 2,81*

(2,36 � 3,35)
0,06*#

(0,05 � 0,07)
0,04*#

(0,04 � 0,05)
46,83*#

(35,04 � 58,62)
70,25*#

(48,25 � 92,25)
VI 2,30

(2,00 � 2,65)
0,03*#

(0,03 � 0,04)
0,05*#

(0,04 � 0,05)
76,67*#

(48,58 � 104,76)
46,00*#

(34,44 � 57,56)
VII 2,13

(1,79 � 2,54)
0,11*#

(0,09 � 0,13)
0,11*#

(0,09 � 0,13)
19,36*

(14,77 � 25,23)
19,36*

(14,48 � 25,52)
VIII 1,70

(1,50 � 1,92)
0,05*#

(0,04 � 0,05)
0,06*#

(0,05 � 0,06)
34,00*#

(30,34 � 44,66)
28,33*#

(22,35 � 34,31)
IX 2,99*

(2,47 � 3,62)
0,06*#

(0,05 � 0,07)
0,11*#

(0,09 � 0,14)
49,83*#

(35,51 � 62,67)
27,18*#

(18,79 � 35,21)
X 1,35

(1,15 � 1,58)
0,26

(0,22 � 0,30)
0,26

(0,22 � 0,31)
5,19

(3,99 � 6,41)
5,19

(3,91 � 6,49)
XI 1,06#

(0,88 � 1,27)
0,79*#

(0,65 � 0,96)
0,79*#

(0,65 � 0,96)
1,34*#

(0,95 � 1,72)
1,34*#

(0,95 � 1,72)
XII 1,31#

(1,13 � 1,52)
0,55#

(0,48 � 0,63)
0,50*#

(0,47 � 0,64)
2,38#

(1,87 � 2,93)
2,62*#

(1,84 � 2,96)
XIII 11,02*#

(9,75 � 12,45)
5,01*#

(4,32 � 5,81)
5,51*#

(4,83 � 6,28)
2,20#

(1,75 � 2,65)
2,00*#

(1,62 � 2,38)
XIV 41,59*#

(35,55 � 48,66)
23,11*#

(19,58 � 27,26)
24,77*#

(20,99 � 29,23)
1,80*#

(1,35 � 2,25)
1,68*#

(1,26 � 2,09)
XV 0,80*#

(0,67 � 0,95)
0,05*#

(0,04 � 0,06)
0,07*#

(0,06 � 0,08)
16,00*

(12,67 � 22,33)
11,43

(8,45 � 14,89)
XVI 1,63

(1,38 � 1,93)
0,08*#

(0,06 � 0,09)
0,07*#

(0,05 � 0,08)
20,38*

(15,82 � 27,04)
23,29*#

(18,46 � 31,54)
XVII 1,85

(1,61 � 2,13)
0,13*

(0,11 � 0,15)
0,11*#

(0,09 � 0,13)
14,23*

(10,95 � 17,38)
16,82*

(13,27 � 20,73)
Ïðîçåðèí 1,53

(1,34 � 1,74)
0,39#

(0,34 � 0,45)
0,30

(0,26 � 0,34)
3,92#

(3,11 � 4,73)
5,10

(4,05 � 6,15)
BW284c51 2,12

(1,86 � 2,42)
0,21*

(0,18 � 0,24)
0,25

(0,22 � 0,29)
10,10*

(8,07 � 12,13)
8,48

(6,67 � 10,29)

Ðàçëè÷èÿ ñòàòèñòè÷åñêè çíà÷èìû ( p < 0,05) ïî îòíîøåíèþ ê ïðîçåðèíó (*), BW284c51 (	)



(22,0 � 2,0 ã; ïî 8 ìûøåé íà êàæäóþ äîçó; n = 32). Â
êà÷åñòâå êðèòåðèÿ “ôàðìàêîëîãè÷åñêîé áåçîïàñíîñòè”
ñîåäèíåíèé èñïîëüçîâàëñÿ ïàðàìåòð “øèðîòû òåðà-
ïåâòè÷åñêîãî äåéñòâèÿ” (ËÄ504ÝÄ50).

Îáðàáîòêó ðåçóëüòàòîâ èññëåäîâàíèÿ ïðîâîäèëè
ìåòîäîì âàðèàöèîííîé ñòàòèñòèêè ñ èñïîëüçîâàíèåì
t-êðèòåðèÿ Ñòüþäåíòà, à òàêæå ñ ïîìîùüþ ïðîãðàììû
ToxCalcÒÌ v.5.0.23F (Tidepool Scientific Software;
USA).

Ðåçóëüòàòû è èõ îáñóæäåíèå

Ñîåäèíåíèÿ I – XVII ïî äàííûì îïûòîâ íà ìûøàõ
(òàáë. 2) ìîãóò áûòü îòíåñåíû ê âûñîêî-4óìåðåí-
íî-òîêñè÷íûì [8]. Íà äàôíèÿõ (òàáë. 3) ñîåäèíåíèÿ I,
IV, VIII, XI, XV, XVI — ìàëîòîêñè÷íû èëè ïðàêòè÷å-
ñêè íåòîêñè÷íû è ñîåäèíåíèÿ XII – XIV — óìåðåííî
òîêñè÷íû (òàáë. 3) [9]. Â îáùåé êàðòèíå äåéñòâèÿ
ñðåäíåýôôåêòèâíûõ äîç ñîåäèíåíèé I – XVII ó ìûøåé
è êðîëèêîâ äîìèíèðóåò õîëèíîìèìåòè÷åñêîå ãèïåð-
âîçáóæäåíèå ñ ïîñëåäóþùåé âûðàæåííîé ìèîðåëàê-
ñàöèåé êîíå÷íîñòåé â ïðîöåññå è ïîñëå ñîâåðøåíèÿ
òåñòîâîé ïðîáåæêè íà òðåòáàíå.

Óñòàíîâëåíî, ÷òî çàìåñòèòåëè â óðàöèëîâîì öèêëå
îêàçûâàþò ñóùåñòâåííîå âëèÿíèå íà ìèîðåëàêñàíò-
íóþ àêòèâíîñòü è “øèðîòó òåðàïåâòè÷åñêîãî äåéñò-
âèÿ” ñîåäèíåíèé. Íàèáîëüøóþ àêòèâíîñòü, à òàêæå
“øèðîòó òåðàïåâòè÷åñêîãî äåéñòâèÿ” ïðîÿâëÿþò ñîå-
äèíåíèÿ ñ ìàëûìè ïî îáúåìó çàìåñòèòåëÿìè (H, F, Br,
CH3, CN, NO2, CH3O ãðóïïû) â ïîëîæåíèÿõ 5 è 6 óðà-
öèëîâîãî öèêëà (òàáë. 2; ñîåäèíåíèÿ I – IX, XV, XVI),

ïðè÷åì èõ ýëåêòðîííîå âëèÿíèå íà ïèðèìèäèíîâûé
öèêë íå èãðàåò îïðåäåëÿþùåé ðîëè.

Óâåëè÷åíèå îáúåìà çàìåñòèòåëåé (ñîåäèíåíèÿ X,
XI, XVII) èëè íàëè÷èå äëèííûõ àëèôàòè÷åñêèõ ðàäè-
êàëîâ â ïîëîæåíèè 5 óðàöèëîâîãî öèêëà (ñîåäèíåíèÿ
XII – XIV) ñîïðÿæåíî ñî ñíèæåíèåì ìèîðåëàêñàíòíîé
àêòèâíîñòè è “øèðîòû òåðàïåâòè÷åñêîãî äåéñòâèÿ”.

Ïî “øèðîòå òåðàïåâòè÷åñêîãî äåéñòâèÿ” ñîåäèíå-
íèÿ I – IX, XVI, XVII äîñòîâåðíî ïðåâîñõîäÿò ïðîçå-
ðèí; ïî óðîâíþ ËÊ50 íà äàôíèÿõ ñîåäèíåíèÿ I, IV,
VIII, XI – XVI ïðåâîñõîäÿò ñâîè ôîñôîðèëèðîâàííûå
àíàëîãè íà 3 – 5 ïîðÿäêîâ [10]. Ïðèìå÷àòåëüíî, ÷òî íà
äàôíèÿõ âûñîêèé óðîâåíü “ýêîëîãè÷åñêîé áåçîïàñíî-
ñòè” (ò.å. çíà÷åíèÿ ËÊ50 > 10,0 ìêÌ4ë) õàðàêòåðåí, â
îñíîâíîì, äëÿ ñîåäèíåíèé ñ âûñîêèìè ïîêàçàòåëÿìè
“ôàðìàêîëîãè÷åñêîé áåçîïàñíîñòè” (ñîåäèíåíèÿ I, IV,
VIII, XV, XVI).
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¹ 03-04-96215, ãðàíòîì ÍÈÎÊÐ ÀÍ ÐÒ 03-3.8-209 è
ãðàíòîì Ïðåçèäåíòà ÐÔ “Âåäóùàÿ íàó÷íàÿ øêîëà”
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SYNTHESIS AND MYORELAXANT ACTIVITY OF 1,3-BIS-(5-AMMONIOPENTYL)-
6-METHYLURACIL DIBROMIDES

V. V. Zobov, K. A. Petrov, A. A. Aslamova, L. A. Berezinskii, V. S. Reznik, V. D. Akamsin,

I. V. Galyametdinova, and R. Kh. Giniyatullin

Arbuzov Institute of Organic and Physical Chemistry, Russian Academy of Sciences, Kazan, Tatarstan, Russia

Some representatives of 1,3-bis-(5-ammoniopentyl)uracil dibromides with the anticholinesterase type of activity are classified as highly4moderately-toxic in
mice and as slightly toxic4practically nontoxic” in daphnia. Under the conditions of functional testing (treadmill running test in mice, i.p.) the compounds
with less bulky substituents (H, F, Br, CH3, CN, NO2, and CH3O groups) at positions 5 and 6 of the uracil cycle are more effective and safe than proserin and
BW284c51: (à) they induce the development of a clearly pronounced myorelaxant effect with lasting over not less than one day (ED 50 = 0.03 – 0.11

M4kg), (b) the ratio LD504ED50 is below 76.67. An increase in length of the aliphatic radical in position 5 of the uracil cycle leads to a gradual increase in
the toxicity with respect to daphnia, while the toxicity with respect to mice exhibits a decrease.
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Ò à á ë è ö à 3
Òîêñè÷íîñòü ñîåäèíåíèé I, IV, VIII, XI – XVI íà Daphnia magna

Ñîåäèíåíèå Òîêñè÷íîñòü, ËÊ50
48 ÷ (ìêÌ4ë)

I 79,70* (68,12 � 93,25)
IV 79,51* (66,81 � 94,61)
VIII 68,11* (60,27 � 76,96)
XI 11,40*# (9,27 � 14,02)
XII 7,80*# (6,39 � 9,52)
XIII 4,00# (3,42 � 4,68)
XIV 2,50# (2,14 � 2,93)
XV 134,50*# (112,09 � 161,40)
XVI 34,64*# (29,11 � 41,22)
Ïðîçåðèí 2,70# (2,21 � 3,29)
BW284c51 100,56* (82,43 � 122,68)




