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SANTRAUKA

Prasminiai fodsiai: sukcinamo riigstys, hipoglikeminis aktyvumas, cukrinis diabetas, sulfanilslapalas, biguanidai.

Tiriant nawjy sukcinamo rigséiy amidy Struktiros ir hipoglikeminio veikimo tarpusavio rys| nutalyla, kad is septynity N-
acilsukcinamo riigsties dariniyy maksimaly hipoglikeminj efektq (26,8%, p <0,05) twréjo 11-as junginys. Pakeitus etilkarboksilo
grupe -nitrofenilo arba 3-nitrofenilo pakaitu, sumazejo 11-0 junginio hipoglikeminis aktyvuinas. N-sulfacilsukcinamo riigsties
dariniai (junginiai 14-19) sumazino cukraus kiekj kraujuje nuo 4.9% iki 29%, N-alkil-/(2-benzimidazolil)sukcinamo riigsties
dariniai (junginiai 20-27) - nuo 4,0 % iki 31,8 9. Maksimaliu hipoglikeminiu efektu (38,2 %, p <0,05) pasiZymejo sukcinamo
rigities alkilamidy 6 darinys, kurio akpyvumas buvo didesnis ué karbutamido ir glibenklamido aktyviimg.

SUMMARY

Keywords: succinamic acids, hypoglycemic activity, diabetes mellitus, sulfonylureas, biguanides,

Swdying the relationship between the structure of amides of succinamic acid and the hypoglycemic activity it was found
that the compound 11 had the maximum hypoglycemic effect (26.8%, p <0.05) in the row of seven derivatives of N-
acylsuccinamic acid. The replacement of ethylcarboxial radical by 4-nitrophenyl and 3-nitrophenyl contnibutes to the decrease
of hypoglycemic activity of the compound 11. The derivatives of N-sulfacylsuccinamic acid (compounds 14-19) decreased
the sugar level in blood from 4.9% to 29.8%. The derivatives of N-alkyl-#(2-benzimidazolyl) succinamic acid (compounds
20-27) decreased the level of glucose from 4.0% till 31.8%. The most active compound was derivative of succinamic acid
alkylamides, which showed the decrease of the sugar in blood plasma for 38.2% (p <0.05). This hypoglycemic effect exceeded
the influence of carbutamide and glibenclamide.

Introduction: Diabetes mellitus is a widespread endo- sulfonylurea and biguanides.
crine pathology and it is recognized as an actual medi- The bigger doses of all modern peroral hypoglycemic
cal and social problem of 21 century [8]. preparations are effective, but they can cause the side
Along with the decrease of factors of risk the decrea- effects (dyspepsia, skin allergy reactions, leucopenta,
se of mortality from the diabetes mellitus is related with trombocytopenia, agranulocytosis, liver and kidney func-
the rational pharmacotherapy [9]. The priority at the pre-  tion dysfunction, etc.) limiting the clinical use of them
sent moment in curing the diabetes mellitus of the il type [4, 7, 11].
at clinics is given to the peroral antidiabetical prepara- Due to this the actual problem of modern pharmacol-
tions. According to their chemical structure they are di- ogy Is the expansion of the arsenal of national safe
vided into the main two groups: derivatives of benzene- hypoglycemic means. Dicarbonic acids take part in many
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Table. Hypoglycemic activity of derivatives of succinamic acid
Compound Dose Reduction of sugar content in blood with regard to the initial level, % within ....hour
o mglkg [~ > s | 6 ‘ 8 _—__[
1 35 2.3+0.06 0.4+0.07 |  145x006 | 10.2+0.09 4.3+0.06 !
I 2 34 |  4.1x0.10 16.2+0.07 -12.3+0.06 2.1+0.08
L 3 32 |  7.0%0.12 20, 13.8+0.12 1012011 | 4.420.05
| 4 2.9 I 8.4£0.11 18.4:0.21 20.4+0.12 172010 | 7.3 x0.07
;' 3 2.7 | 3.2+0.04 6.8+0.08 13.5+0.12 7.2+0.11
B 2.3 15.2+0.,12 27.3+0.16 ~38.2+0.14 S 241+012
3 7 2.2 ~10.7+0.14 24.2+0.07 30.9+0.14* 21.2+0.11* 10,
| 8 30 [ 109012 18.8+031* | 23.4=0.13* 15.7+012* [ 7.3+0.11
9 2.1 5.6+0.07 15.4+0.08 24.2 +0.13* 18.4+0.07* | 9.5+0.06
10 1.8 ~ 6.9+0.07 17.2+0.17 25.1 +0.22* 15.3+0.04 6.3+0.08
l} 11 5.8 12.1+0.09 19.2+0.07* 26.8 +0.08* 221+011* | 10.2+0.06
; 12 5.2 — 8.6+0.06 10.4+0.05 v

13 | 48 — 12.1+0.07* 18.2+0.05* 13.4+0.08 3.4+0.04
4. 14 59 | 00— = 9.2+0.06 — o
j_ E 54 | — — — — —
_ 16 [ 184 4.9%0.11 154+017* | 181x0.12* | 8.1+0.05 —
17 15.8 5.2+0.14* 25.0+0.13* 29.8+0.26* 17.1+0.12* 3.6+0.08
18 165 8.2+0.16 ~19.8+0.13 26.1=0.31 10.4+0.11 3.0+0.09
- 19 21.0 7.1+0.12* 22.3+0.21* 14.7+0.17* 13.5+0.24* 5.3+0.07
20 | 206 12.2:+0.12 26.9+0.21* ~31.8+0.15* 18.1+0.12* 5.4+0.05 |
21 18.7 12.5+0.13 15.420.14 211+0.14* | 103=011 | 4.2+004 !
; 22 87 4.0+0.31 75+0.04* 143+0.05* | 7.9x006* | 4.4x007 }
- 23 5.4 10.1+0.31 1712016 | 191x0.12 122+0.10 | 64006 |
i 24 8.2 125014 19.70.21 | 14.4x0.22 1082012 | 5.7%0.15
* 25 91 | 87012 15.4+0.19 115022 | 8.3+0.11 4.1+0.04
, 26 9.3 4.9+0.14 9.4+0.27 10.1£0.12 64-*-0‘3 —
. 27 | 53 2.6+0.11 5.7+0.21 1364015 | 76012 | - — |
' 28 7.5 8.9+0.08 10.9+0.08 '
29 8.6 7.6+0.12 14.7+0.13 744+014 7+0 10
' 30 6.2 6.2+0.11 11.9+0.17 11.6+0.13 —
] 31 5.8 8.4+0.13 19.2+0.13 17.4+0.08 8.4+0.12

32 9.2:+0.11 17.7+0.11 14.3+0.13 8.7+0.05 —

33 3.420.32 10.8+0.33 14.5+0.12 76008 | . —
34 10.4+0.23 16.9+0.17 13.2+0.05 10.9+0.11 | 2.8+0.07 |
35 11.9+0.09 19.2+0.11 21.8+0.37* 15.0+0.21 6.1 +0.06 |
36 14.3+0.17 23.4+0.13* 32.1+0.15** 24.8+0.18* | 13.7+0.12 |

37 103 156013 | 305x0.17* 28.6+0.12* 14.2+0.02 8.5+0.14 |
38 8.5 10.3+0.21 273019 | 326=x0.21* 14.3+0.8 7.2+0.04
39 7.4 - 14.9+0.13 29.4+0.12* 36.1+0.14 21.8+0.37* | 12.4+0.04
40 8.0 10.7+0.34 16.9+0.21 24.1+0.16* 14.2+0.11 5.3+0.12
41 7.1 11.4+0.24 19.4+0.12 24.5+0.21* 15.7+0.14 7.2%0.06
42 6.5 14.1+0.22 21.4+021* [ 245+0.28* 12.4+0.31 6.1+0.05
43 4.3 17.5+0.31 23.1+0.42* 28.5+0.23* 16.2+0.27 7.2+0.09
4 4.0 4.0%0.22 8.1+0.41 __10.8x046 8.7+0.13 —
45 27.9+0.31 19.8+0.42* 10.4+0.21 5.8+0.14
46 18.7+0.22 23.1+0.19* 8.6+0.12 7.3+0.05
47 19.7+0.21 29.5+0.32* 18.2+0.21 6.10.11
48 25.8+0.33 _ 315+0.25* | 23.7+0.16 | 10.1%0.07
, 49 ] 50, 28.1+0.08 30.5+0.06 21.7+0.13 8.1+0.08
; 50 2.7 6.8+0.33 8.6+0.18 13.5x0.32* 4.1+0.11 —
, 51 EE 10.4+0.11 16.7+0.14* 18.2+0,22* 10.2+0.14 6.1+0.07
.' 52 2.7 10.1+0.14 17.2+0.12 22.3+0.17* 12.4+0.09 4.8+0.09
53 4.6 11.2+0.14* 16.8+0.31 24.2+0.24* 11.6+0.06 3.2+0.06
54 | 50 12.9:+0.32 27.4+0.23 32.5+0.12* 217014 | 10.9+0.08
____ Bucarban 50.0 _10.9+0.3 | 29.1x0.23* 35.2+0.27* 29.3 + 0.2* 14.2+0.16
 Glibenclamide | 1.0 9.3+0.4 28.5+0.4* 25.0+0.27* | 11.5+0.19
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physiological processes and introduce a perspective group
for this search [1-3, 5, 6].

Materials and methods: In this research the influence
of investigaled substitutions of succinamic acid to the sugar
content in blood was studied in the experiments on white
rats (140-170 g weight) and chinchilla rabbits (2.4-3.2 kg
weight). The sugar content in blood was determined by
ortotulidinal and lucozooxidant methods using the
glucozimeter “Eksan-G” [10]. The investigated substitutions
of succinamic acid were put into the blood of rabbits’
introgastrically by means of a special metallic probe. The
rabbits without the input of the analyzed material were
the control group. The blood for analysis was taken from
the ear vein of rabbils within 2, 4, and 24 hour’s period
after the granted dose of analyzed compounds. The con-
tent of the sugar in blood plasma of the controlled groups
of animals was defined after the same period of time as in
the testing groups. The medical preparations of carbutamide
(bucarban) and glibenclamide (glyburide) were used in the
maximum effective doses for the comparison of
hypoglycemic activity. Every preparation was tested on
the animals. The evaluation of hypoglycemic activity was
carried comparing the sugar content in animals’ blood with
the initial one before the input of the analyzed substances
which were taken by 100 % [1, 2].

‘Results and discussions: The obtained data of experi-
mental investigations are presented in Table and Figure.
The analysis of the obtained results showed that the ma-
jority of alkylamides of succinamic acid (comb. 1-6) dis-
played the moderated hypoglycemic activity. The most
active compound from it decreased the sugar in blood
plasma for 38.2% (p <0.05) within 6 hours.

The majority of substances showed the more expressed
sugar_decreasing activity in the row of derivatives of N-
acylsuccinamic acid (compounds 7-13). The maximum
hypoglycemic effect (26.8%, p <0.05) was seen after 6
hours from the intake of compound 11. The replacement
of ethylcarboxial (compound 11) radical by 4-nitrophenyl
(compound 9) and 3-nitrophenyl (compound 10) contrib-
utes to the decrease of hypoglycemic activity.

The majority of derivatives of N-sulfacylsuccinamic
acid (compounds 14-19) showed the more expressed
hypoglycemic activity. After the shot they caused the
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Figure.  The hypoglycemic activity of succinamic acid deriva-
tives

*, ** -~ reliability of resulls at p<0.05 and p<0.01 comparing
with the initial standard
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decrease of the sugar level in blood in comparison to the
initial level from 4.9% to 29.8% after the period of 6
hours. The compound 17 was the most effective and it
decreased the sugar level in blood by 29.8% (p <0.05)
within the period of 6 hours from the intake. The sugar
decreasing effect was reached by the shift of nitro groups
into the 2™ position or change of 4-nitrogroups into the
atom of chlorine (compounds 18, 19), atom of hydrogen
(compound 14) and 4-aminocarboxymethyl radical. The
derivatives of N-alkyl-8-(2-benzimidazolyl) succinamic
acid (compounds 20-27) showed the hypoglycemic ac-
tivity. They decreased the level of glucose in the blood
from 4.0% till 31.8% within the period of 6 hours from
the shot. |

The compound 39 showed the most expressive
hypoglycemic activity among the derivatives of N-
alkylamide succinamic acid (compounds 28-42). It de-
creased the level of the sugar in blood by 36.1% within
the period of 6 hours. The change of propyl radical in the
cycle of benzoxazolyl (compound 39) to the atom of hy-
drogen (compound 35) led to the reduction of
hypoglycemic activity.

The compound 54 showed the expressed hypoglycemic
activity (32.5%) between the N-arylamide succinamic
acid derivatives (compounds 43-54) within the period of
6 hours from the intake. The other substances in this group
also showed the moderate hypoglycemic activity, the
reduction of sugar level in blood was from 6.8 till 31.5%.

The hypoglycemic activity of the investigated com-
pounds was compared with carbutamide and
glibenclamide, which were shot intragastrically 50 mg/
kg and 1.0 mg/kg accordingly. It was determined that the
hypoglycemic effect of compound 6 exceeds the effect
of carbutamide and glibenclamide.

CONCLUSSION

The hypoglycemic activity of the compound 6 was
confronted with the comparative preparations -
carbutamide and glibenclamide.
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