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Search of new myelostimulators among piperidine compounds

Studied the group of of chemical compounds, bi-and monocyclic piperidine derivatives in complexes with f-cyclodextrin
under laboratory code BIV. The highest results were found to stimulate leucopoies compound BIV-69. Compounds
BIV-68 and BIV-71 stimulated lymphopoiesis. Myelopoiesis stimulated compounds BIV-69 and BIV-71.
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JLK. bakrei6aeBa, M.b. Jlayrosa, T.K. Ickakosa, B.K. IO
IMunepuanH TYBIHABLIAPAbIH APACHIH/IA KaHA MUEJOCTUMYJIIayLIb] NepanaTapasl izaey

BB naGopatopiblK mu(pMeH aHBIKTBUIATHIH B-IIUKIOAEKCTPUH KOMIUIEKC TYpiHAE OM- JKOHE MOHOIMKIIIBIK ITH-
MEPUANH KOCBUIBICTAphl 3epTTeNreH. HoTmkeciHIe €H JKakKChl JICHKOMOd3/i CTUMYJIIANTHIH Kochkuibic BHB-69
kepcerti. Kocsutsicrap BUB-68 xene BVB-71 muMdonossas! cruMymnnanst. An muenonodsai bB1B-69 xene BUB-71
KOCBIIBICTaphl OEICEHETTI.

Tyiiin ce30ep: MUEIOCTUMYJIATOP, OH- KoHE MOHOIMKIIBIK MUIIEPUINH KOCBUIBIC, JICHKOI033, TNM(OII033, MHENI0-
1033.

JLK. baktei6aeBa, M.b. JlaytoBa, T.K. HckakoBa, B.K. IO
Ilonck HOBBIX MHETOCTUMYJ/ISITOPOB CPeAU MPOU3BOAHBIX MUNIEPUINHA

HccnenoBana rpynmna coeinHeHHH, OM- M MOHOLMKJINYECKUX IPOU3BOJHBIX INHUIEPUANHA B BUIE KOMILUIEKCOB C
B-mmKkionexcTpuHOM nox tadoparopHsM mmppom BUB. Hanbosee Beicokue pe3ysbTaThl 10 CTUMYJIUPOBAHHUIO JICH-
Koro33a nokasaio coeguHenne bUB-69. Coenunenns B1IB-68 u BIB-71 akTuBHO cTHMYNMupoBaiy TMMQO1033. Mu-
€JI011033 CTUMYJIHpoBano coeauHenus bHB-69 u BUB-71.

Kntouegvie cnoga: MUenocTUMYIIATOP, OM- 1 MOHOIIMKINYECKHI NPOU3BOAHBII IHIIEPHINHA, IEHKOI073, IMM(OII0d3,

MHUECJIOI0933.

Currently in medical clinical practice drugs using
withmyelosuppressive effects. Butofeffectivedrugs,
capable myelostimulated in a short time myelogram
in the peripheral blood and bone marrow, is very
limited. Furthermore, myelostimulators are widely
used in ophthalmology, surgery, cosmetics and
biotechnology. Thus, pharmacological screening of
drugs on the mielostimulate activity relevant today.

Materials and Methods

We used healthy adult animals — laboratory
rats of both sexes, the age 10-15 weeks, body
weight 210-280 g and during the experiment in
the control and experimental animals were kept
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under the standard conditions, on the standard
diet, per cage for 6 animals. Blood sampling was
performed from the orbital vein of rats anesthetized
with ether anesthesia weak at 09.00 am. A blood
test was performed on a hematology analyzer for
laboratory animals «Abacus junior vet» (made
in Denmark, Diatron). Myelosuppressiv effectse
induced by intramuscular administration of
cytostatic cyclophosphamide sodium of 30 mg/
kg animal body weight. Experimental groups of
animals were administered compound at a dose
of 10 mg/ml (solvent saline) intramuscularly at
a volume of 0.5 mL daily for 3 days, 3 days after
the last administration was determined number of
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cells in the peripheral blood. Control animals of the
same amount and mode saline. The comparator was
pantogematogen.

Results and Discussion

Control values obtained from intact animals
admitted to the experiment were within the
physiological range. Leukocyte index (9,1 +
2,51) -10°/L blood with lymphocyte (5,46 + 1,1)
-10%/L blood that was (60,9 + 0,9)%. Granulocytic
leucocytes were significant (3,64 + 0,9) -10°/L
blood to the percentage in leucogram (40,0 =+
0,4)%. Minimum rate was monocyte (05,0 = 0,0)
-10°/L blood that was leucogram (6,0 = 0,7)%. As
indicators of erythrocytes and platelets were normal.
Erythrocyte figure was (6,5 + 1,4) -10'%/L blood
hemoglobin content (140,7+1,2) g/ L, respectively,
and blood hematocrit (39,8 £ 1,9)%. Only platelet
was slightly reduced (350,6 + 3,6) -10°/L of blood ,
as well as thrombocrit was only (12,6 + 0,3)%. But
in general, the main parameters of blood received
by the experiment animals were normal. Directed
immunosuppressive effect of cyclophosphamide
administered sodium led to myelodepressive
syndrome with falling blood indicators already the
first day after administration. Leukocyte common
figure was (4,15 = 1,2) -10°/L blood, from 2.19
times reduction (p < 0,05) and on the third day
after the administration was leukocyte (2,69 + 0,54)
-10°/L of blood that was 3.40 -fold drop in relative
to control (p < 0,01). By leucogramm blood can
note significant negative changes of cell pools of
lymphocytes, granulocytes, monocytes. Indicators
of immune cells — lymphocytes with the reference
value (5,46 + 1,1) -10°/L of blood fell on the first
day before (2,46 = 0,75) -10°/L blood and reached
on the third day are (1,99 + 0,18) -10°/L of blood ,
2.74 -fold (p £0,05). Even more significant changes
occurred in cell populations of granulocytes. Level
of granulocytic leukocytes from the value (3,64 +
0,9) -10°/L blood fell to the 1st day before (1,33
+ 0,18) -10°/L blood , 5.28 times (p < 0,01). The
percentage of such a sharp decline has not been
fixed. Reduction of granulocytes was on the third
day after the administration of cyclophosphamide
(23,75 £ 8,55)%, 1.68 times. A significant reduction
in the absolute granulocyte indicator 5.28 times
compared with a moderate decrease in the relative
rate of granulocytic leukocytes 1.68 times may
explain the significant drop in the total leukocyte

index, which affected the absolute values of cells in
the blood.

Some increase in monocytes was observed
on the first day after the administration of
cyclophosphamide, which can be explained by the
massive loss of cells and an increase in functional
load. Indicator intact animals (6,0 + 0,7)% by the 1st
day after cyclophosphamide became (7,05 + 4,6)%,
but on the third day after he fell to the introduction
of (0,6 £0.0 ) % , 10 times from the control values
(p <£0,01).

In red blood cells, such as significant changes
in leukocyte cell populations were observed. Some
fluctuations erytrocyte cells from (6,5 + 1,4) -10'%/L
of blood with a decrease of the first day before (4,71
+ 1,37) -10"%/L, 1.38 times and a slight increase up
to ( 5,80 = 0,27) -10'%/L on the third day after the
administration cyclophosphamide. Also a trend in
the fluctuations of indicators on the first day and
third day after cyclophosphamide sodium observed
in the values of hemoglobin, hematocrit, mean
corpuscular volume, mean content of hemoglobin
in erythrocyte cells, the breadth of the distribution
of red blood cells . Declines were observed on the
first day of 1.2-1.6 times with a further increase in
value. Significant changes were recorded in terms
of platelets, which naturally affected the values
trombocryts, mean platelet volume and platelet
distribution breadth. Already on the first day after
administration of cyclophosphamide sodium
platelet count fell to (345,0 + 126,0) -10°/L of blood
during the control value (500,0 = 147,0) -10°/L
blood , i.e 1.45 (p < 0,05). By the third day after the
administration of the platelet count fell to (74,5 +
39,5) -10°/L of blood from the control value (500,0
+ 147,0) -10°/L blood, 6.71 -fold ( p < 0,01). This
figure is considered critical and is characterized
by spontaneous bleeding and other intracavitary
hemophilitical disorders.

Thus, we can conclude that cyclophosphamide
caused myelosuppression and most sensitive cells
were leukocyte cells and platelets. Among leukocyte
cells died primarily lymphocytes, granulocytes,
monocytes and more. Further background on
myelodepressive syndrome of the animals were
administered azogeterocycle compound under the
code “BIV”. Among all the compounds showed
high activity compounds BIV -68, and BIV -69,
BIV -70, scourged BIV -71. They stimulate the
proliferation activity of bone marrow cell pools,
and stimulated emission lymphomyeloid cells
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from peripheral organs. Among these compounds,
the compound showed high activity BIV-69. In
the group of animals with the introduction of the
compound BIV-69 already on the 6th day after
the first administration of the compound absolute
leukocyte index was (6,51 + 0,4) -10°/L blood,
against a reference value (2,79 +0,92) -10°/L blood,
which was 2.33 — fold difference (p <0,05). In terms
of absolute cell indicators to lead compound BIV
-69. In this group of animals lymphocytic figure
was (3,53 +0,12) -10°/L blood against the reference
value (1,55 =+ 0,88) -10°/L blood , in excess of 2.28
times (p < 0,05). Level of monocytes in absolute
value was (0,32 + 0,2) -10°/L blood against the
reference value (0,12 + 0,1) -10°/L blood. Best
values were also against granulocytic leukocytes,
accounting (2,65 + 0,06) -10°/L blood against the
reference value (1,13 = 0,14)-10°/L, exceeding 2.35
times (p < 0, 05). However, the relative values of
BIV-69 , despite the higher absolute values were
lower than in the administration of the compound
BIV -68. The maximum value of lymphocytes was
in the group administering the compound BIV -68
accounting (68,0 = 0,8)%, exceeding the relative
values of lymphocytes in groups administering
compounds BIV -71 (65,0 £ 3,3)%, BIV -70 with a
value of (56,9 £+ 0,4)% and scourged BIV -69 with
a value of (54,3 + 1,8)% and with the control value
(50,65 + 14,65)%. But as seen from the values of

Table 1 — Indicators hemogramms of the peripheral blood

especially significant differences were observed in
the readings, so pay attention to the absolute values of
lymphocytes with emphasis on compound BIV -69.
The rest of the relative performance of granulocytic
leukocytes, monocytes directly correlated with
absolute values. The maximum values of the
absolute indicator of granulocytic leukocytes active
compound BIV-69 was (2,65 =+ 0,06) -10°/L blood
against the reference value (1,13 + 0,14) -10°/L of
blood , exceeding 2.35 times (p < 0,05). Correlating
absolute value with a relative refractive index
expressed in blood granulocytes (40,8 £ 0,9)%
against the reference value (33,35 £ 9,35)% and
against the values of Group administration of the
compounds BIV -69 (29,5 + 3, 1 %) and compound
BIV -71 (29,97 + 1,04)%. The values of monocytes
in the group administering the compound BIV -69
was the maximum value in research groups and was
(0,32 £ 0,2) -10%/L blood connection BIV -70 (0,02
+0,0) -10°/L blood connection BIV -70 (0,16 +0,1)
-10%/L blood against the reference value (0,12 £0,1)
-10°/L blood. The relative importance of monocytes
was also the highest in animals with administration
of the compound BIV -69 , making (4,9 + 2,8)%
against the values in the administration of the
compound groups BIV -68 , BIV -70, BIV -71 and
scourged the following : (2,4 + 1,2)%, (0,7 + 0,0)%
and (4,03 + 3,31)% , respectively (Table 1).

Abs. count Abs. count
common granulocyte Abs. count lymphocyte monocytes
102,
l.e uk.ocyte o) — (0L (1oL Criteria of
Group indicator rel. count lymphocyte A
(WBC, -10°/L) rel. count granulocyte (%) rel. count monocytes validation
: (%) ° (%)
. 3,64+0,9 5.46+1.1 0,5+0.0
intact 9,1£2,51 40,0+1,4 60,00,7 6.0£0,4
1,12540,135 1,5454+0,875 0.11540,095 p,,<0,01-
control 2,785+0,92 43,3549,35 50,65+14,65 6,045,3 29,00%
0.88+0,04 2.04+0,06 0.07+0.04 p,,<0,01-
BIV-68 3,0+0,06 29,5+3,1 68,0+0,8 2,4+1,2 83,6%
2.65+0,06 3,5340,12 0,32+0.2 p,,<0,05-
BIV-69 6,5120,0 40,80, 543+1,8 49428 37,6%
1,49+0,02 1,67:0.33 0,02:£0.0 p,,<0,05-
BIV-70 3,52+0,02 42,4036 56,9404 0,7+0,00 56,5%
0.98+0,04 2.13+0.13 0.16+0.1 P,,<0,05-
BIV-71 3,28x0,03 29,97+1,0 65,0+3,3 5,03+3,31 37.2%
Immuno
. 0,685+0,355 1,985+0,175 0,01540,005
4 0,685£0,355 1.985+0,175 0.01540,005
‘:;Eg‘r’f;‘lv 2,675+0,535 23,7548,55 75,65+8,55 0,620,0
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BIV-69 connections also stimulated proliferative
activity of red blood cells: erythrocytes and
platelets. The erytrocyte indicator for the 6th day
after primary introduction of connection of BIV-69
made blood (6,52+0,0) -10'%/L, exceeding control
value (5,67+2,58) -10'%/L of blood and indicators
in groups of introduction of connections of BIV-
68, BIV-70, BIV-71, making (3,24+0,03) -10'%/L
of blood, (4,43+0,02) -10'*/L of blood and blood
(4,9+0,06) -10'¥/L respectively. All values connec-
tion of BIV-68, BIV-70, BIV-71 conceded in groups
of introduction to BIV-69 value in 2,01; 1,47; 1,33
times respectively. The content of hemoglobin in
group of introduction of BIV-69 made 110+0,5
g/L blood that exceeded value in groups of intro-
duction of connections of BIV-68, BIV-70, BIV-71
in 1,87; 1,35 and 1,21 times respectively, making
(58,7+0,4) g / L; (81,6+0,5) g/L and (91,0+0,7) g/
L of blood. The similar picture was observed and

Refferences

on other erytrocyte indicators: hematocrite, to the
average volume of erythrocytes, average concentra-
tion of hemoglobin in erytrocyte and a distribution
range of erythrocytes. Leading indicators were fixed
in group of animals with introduction of connection
of BIV-69, conceded to BIV-70, further there was
BIV-71 and the last place was taken by BIV-68.

Concerning platelets it is possible to make
the conclusion that connection of BIV-69 stim-
ulated also division of platelets. Level of plate-
lets reached by 6th day of supervision of value
(509,0+1,0) -10°/L of blood against control value
(44,0+0,5) -10°/L of blood and against in groups
of introduction of connections of BIV-68, BIV-
70, BIV-71 of the following values (232,3+3,77)
-10%/L of blood (342,0+6,7) -10°/L of blood re-
spectively.

It is undoubted that connections of BIV-69 is
leading concerning myelostimulate properties.
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