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Abstract. In order to improve treatment efficacy for
patients with diabetes mellitus the possibility of administra-
tion of Zinkit (Woerwag Pharma, Germany) in a complex
treatment program was studied. According to the results of
a complex assessment of glycemia control indices in pa-
tients with diabetes mellitus 3 weeks after the enrollment to
the study it was revealed, that additional to hypoglycemic
therapy administration of zinc-containing medication not

only promoted reliable decrease of fasting and 2-hours
postprandial blood glucose level, but also approached gly-
cemia indices to the goal levels of a satisfactory control of
diabetes, provided significant reduction of HbA ¢ level by
6,8 % of its initial level.
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Introduction. Diabetes mellitus (DM) — one of
the most widely spread form of disturbance of all the
types of metabolism and, furthermore, the acknowl-
edged microelementosis, since is accompanied by
metabolic disorders of trace elements [3, 6]. Disor-
ganization of metabolic processes, developing in
case of DM, is followed by the insufficiency of trace
elements, responsible for numerous physiological
functions of the organs and systems, that, in its turn,
determines the severity and prognosis of the disease
[12].

Among trace elements, most important for the
pathogenesis of diabetes, zinc (Zn) is of a special
attention. Zink is known to play a significant role in
the pancreas activity, implicated in the processes of
synthesis, deposition, release of insulin from f-cells
of Langerhans’ islets. Considering the participation
in the process of formation of zinc-containing pro-
insulin hexamer, Zn promotes insulin crystallization,
storage of insulin granules, and its adequate secretion
as the response on high glucose concentration [9, 10,
11]. With Zn ions participation the insertion of insu-
lin into the blood transport systems takes place, pro-
viding its delivery to the cells [2], and the improve-
ment of insulin receptors phosphorylation as well,
activating the a signaling cascade of insulin cellular
action [8].

An important role of zinc as secondary cellular
messenger in the control of insulin activity and glu-
cose homeostasis has been postulated [6, 13]. Thus,
Zn ions are known to imitate series of insulin effects:
they stimulate glucose transport and oxidation, cellu-
lar intake of glucose, promote conversion of the lat-
ter to triacylglycerols, that inhibits the process of
lipolysis [4, 5, 6]. Meantime, Zn is found to have an
independent, additional to insulin action, a strong
stimulating effect on lipogenesis in the adipocytes
[11]. Moreover, the ability of Zn to inhibit the action
of insulinase is known.

Zn is acknowledged to have an antioxidant ac-
tion as well. The cation protects insulin and B-cells
from free radicals harmful influence, since it’s a
structural part of antioxidant enzymes, such as Cu-
Zn-superoxide dismutase, and a competitor of oxida-
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tion-reduction metals, such as iron [7]. Other mecha-
nism of antioxidant action of Zn ions is related to
their ability to stimulate the expression of pancreatic
metalloproteins, known to accumulate hydroxide
radicals and prevent the destruction of B-cells [11].

All the mentioned above enables to suggest, that
deviations of physiological concentrations of Zn in
human body may be one of the reasons of glucose
intolerance, disturbance of insulin secretion, reduc-
tion of its biologic activity and transportation to the
tissues, that is — formation of absolute or relative
insulin insufficiency, which is pathogenetical base-
ment of DM. Furthermore, deficiency of the trace
element in patients with DM worsens excessively the
period of wound heeling and increased sensitivity to
infectious complications, leads to the disorder of
collagen synthesis, reduction of protective body
abilities [1].

At the same time, the development of DM is
characterized by loss of the ability to accumulate Zn
by insulocytes, is followed by the intensive renal
excretion of Zn (loss of the trace element reach dou-
ble, and sometimes even triple norm level not de-
pending on the type of diabetes or hypoglycemic
therapy) and its poor intestinal absorption, then
stipulating pre-conditions for the development of its
deficiency in the body [6]. Considering the known
participation of Zn in pathogenesis of numerous pa-
thologies, the question of administration of zinc re-
placement therapy requires a special attention in case
if DM — the diseases, dangerous due to its numerous
multiorganic complications.

Objective of the research — the improvement
of treatment efficacy for patients with DM by ad-
ministration of Zinkit (consists of 10 mg of zinc sul-
phate per tablet) in a complex treatment program.

Material and methods. 33 patients with DM
(16 women and 17 men — 48 % and 52 % respec-
tively), aged between 19 and 78 years (mean age —
50,7£2,27 years) and 10 healthy individuals, who
constituted the control group, participated in the
study.

The verification of the diagnosis and disease
severity was based on the acting national and inter-
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national regulating documents. According to the re-
sults of a complex patients’ examination DM type 1
was found in 10 patients — 30 % (mean age — 36-
,543,83 years), whereas in 23 patients (70 %) DM
type 2 was diagnosed (mean age — 56,9+1,55 years).
Moderate severity of DM was identified in 17 (52 %)
enrolled patients with overwhelming majority of DM
type 2 patients (82 %); severe form of the disease
was observed in 16 (48 %) examined patients, repre-
sented by 44 % of type 1 diabetics and 56 % of type
2 diabetics. In 12 of the enrolled patients the duration
of diabetes was less than 5 years (3,44+0,56 years), in
11 participating individuals diabetes lasted for 6-10
years (7,8+0,56 years), 10 of participants had diabe-
tes longer than 10 years (15,1£1,11 years). It should
be noted, that the cohort of patients with DM type 1
in severe form was equally represented by cases of
its duration less than 5 and more than 10 years,
whereas in patients with DM type 2 severe form of
the disease was mostly observed at the duration more
than 10 years.

At the moment of enrolment to the investigation
patients’ condition was stable and didn’t require ad-
ditional measures, except those provided by the Na-
tional medical care protocols for patients with diabe-
tes mellitus. All the enrolled patients have been try-
ing to keep diet recommendations and received hy-
poglycemic therapy — «basis-bolus» insulin therapy
in case of DM type 1 and oral hypoglycemic agents
(4 % individuals), combined hypoglycemic therapy
(52 % individuals), insulin preparations (44 % indi-
viduals) — in case of DM type 2.

Examined patients were divided in two groups:
group 1 (control) — patients with DM under standard
treatment program (18 individuals); group 2 (basic) —
patients with DM under a complex treatment with
additional administration of Zinkit (Woerwag Phar-
ma, Germany), 1 effervescent tablet twice a day dur-
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ing meals (previously dissolved in 100-200 ml of
water) for 3 weeks (15 individuals). It should be
noted, that all the enrolled patients were rather toler-
ant to the administered treatment, nobody developed
allergic reactions or withdrew the research.

All patients underwent standard general clinical
and laboratory-instrumental examination. Glucose
blood concentration was determined by glucose oxi-
dase method before and 2 hours after meal (pre- and
postprandial glycemia) at the beginning of the study
and 2 weeks after treatment to assess carbohydrate
metabolism. Detection of glycated haemoglobin
(HbAc) 2 months after treatment was used as infor-
mative criterion of continuous glycemic control (by
colorimetric method).

Statistical processing of the obtained data was
performed with the establishment of mean values,
standard errors, confidence intervals. To estimate the
probability of differences in comparison of studied
groups, Student’s coefficient (t) was used. The dif-
ference between groups was considered to be signifi-
cant at the level of P<0,05.

Results of the research and their discussion.
The analysis of carbohydrate metabolism parameters
revealed no significant difference concerning the
comparison of investigation results in patients of the
control and basic groups (Table) and evidenced a
poor compensation of the disease in patients of the
examined cohort. Average two-fold elevation of fast-
ing glycemia was registered in all the patients as
compared to the group of healthy individuals: in dia-
betic patients of the control group fasting glycemia
was found to be increased by 2,1 times (P<0,001), in
the examined patients of the basic group — by 2,3
times (P<0,001). Postprandial glycemia 1,8-fold
(P<0,001) exceeded the level of that of the control in
both groups, and a relative content of HbA ¢ reliably

Table
Carbohydrate metabolism indices in the studied groups (X+Sx)
Group, number of examined patients with DM
o Control group, Basic group,
Indices Healthy l1nd1\/1du- n=18 n=15
na:i’() before after before after
treatment treatment treatment treatment
6,51+0,15
Fasting glycemia, 0,48+0,18 7,78x0,20 10,01x0,24 P<0,001
4,43£0,25 P<0,001 P<0,001
mmol/L P<0,001 P,<0.001 P.>0.05 P;<0,001
2 7 P,<0,001
9,15+0,21
Postprandial gly- 10,9540,11 10,0520,17 11,0120,13 P<0,001
. 6,14+0,30 P<0,001 P<0,001
cemia, mmol/L P<0,001 P.<0.001 P.>0.05 P<0,01
2 7 P,<0,001
720,04 7,0240,17 7.1920,06 6f,7<%i86110
HbA ¢, % 4,95+0,17 ’ ’ P<0,001 P<0,001 ’
P<0,001 P.>0.05 P.>0.05 P>0,05
5 7 P,<0,001

Note. P — statistically significant difference in comparison with healthy individuals; P; — statistically significant difference in
comparison with corresponding indices of the control group; P, — statistically significant difference in comparison with the data

before treatment; n — number of patients
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enhanced in patients with DM of both groups — by
1,5 times (P<0,001).

The investigation of glycemia control indices in
patients with DM 3 weeks after the enrollment to the
study revealed the substantial reduction of pre- and
postprandial glycemia in both groups of the exam-
ined patients. Meantime, additional to hypoglycemic
therapy administration of zinc-containing medication
not only promoted reliable decrease of fasting blood
glucose level (by 1,5 times, P,<0,001) and 2 hours
after meal (by 1,2 times, P,<0,001), but also ap-
proached glycemia indices to the goal levels of a
satisfactory control of DM. Improved glucose utili-
zation and elimination of continuous hyperglycemia
episodes is evidenced by significant reduction of
HbA ¢ level in patients of the basic group as well (by
6,8 % of initial level, P,<0,001, as compared to only
2,8 % decrease from the level before treatment,
P,>0,2, in patients of the control group).

The obtained data are reliably indicative of ex-
pediency of additional administration of zinc-
containing medications in a complex treatment of
DM not only for the management of corresponding
microelemetosis and, thus, normalizing influence on
numerous physiological functions of the organs and
systems, but also for the control on glycemia, carbo-
hydrate metabolism parameters and the intensity of
diabetes complications progressing.

Conclusion

The administration of three-weeks course of
Zinkit in a complex treatment of diabetes mellitus
improves glycemic control, promotes normalization
of carbohydrate metabolism parameters. The ob-
tained results are indicative of further perspective
investigations concerning the efficacy of zinc-
containing medications influence on different patho-
genic chains of diabetes mellitus and its complica-
tions.
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IHOKA3ATEJIA YI'VIEBOOJHOI'O OBMEHA HA ®OHE IPUMEHEHUWSA TPEITAPATOB
OUHKA B KOMIIVIEKCHOM JIEYUEHNUHU CAXAPHOI'O ITUABETA

O.A. Onenosuu, H.B. Ilawukoeckasn

Pestome. C nenbro moBbIeHUs 3GGEKTUBHOCTH JICUYSHUS OOIBHBIX CaXapHBIM AUA0ETOM M3ydeHa BOSMOKHOCTb MPHU-
MCHEHHMSI B KOMIUIEKCe JIedeOHbIX MeponpusaTii npemnapara [{uakut (Woerwag Pharma, I'epmanus). Ilo pesynsraram koM-
TUIEKCHOH OLICHKH TTOKa3aTeel KOHTPOJIS TIIMKEeMUH y OOJIBHBIX CaxapHBIM Ana0eTOM Yepe3 TPH HelelIH ¢ MOMEHTa IIPHB-
JICYCHUsI K MCCIICJOBAHUIO YCTAHOBIICHO, YTO JOMOJHHUTEIBHOE K IMIOTIIMKEMU3UPYIOIIEH Tepanuy MPUMEHEHUE [IMHKCO-
JIepaKallero rpernapara He TOJIbKO CIIOCOOCTBOBAJIO JJOCTOBEPHOMY IIOHKEHHIO YPOBHS TJIFOKO3bl KPOBH HATOILAK U Yepe3
2 yaca moce mpreMa MHUILH, HO U MPUOIMKANO0 TOKa3aTeI! TNIMKEMHHU K IIENE€BBIM YPOBHSAM YAOBIETBOPUTEIBHOIO KOHT-
pouist iuabera, obecreunBalo JOCTOBEpHOE CHIKeHHe ypoBH HbA ¢ Ha 6,8 % ot ucxozHoro.

KiroueBble ciioBa: caxapHbiil 1ua0eT, yrieBOIHBIH 00OMEH, IHHKCOACPIKAIIE MPenapaThl.
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INOKA3HHWKHU BYT'JIEBOJHOI'O OBMIHY HA TJII 3BACTOCYBAHHS ITPEITAPATIB IMHKY
B KOMIIVIEKCHOMY JIIKYBAHHI IIYKPOBOI'O JIABETY

0.A. Onenosuu, H.B. Ilauikoecoka

Pe3ome. 3 MeTor0 TiABUIIEHHS €PEKTUBHOCTI JIIKYBaHHS XBOPHUX Ha IyKPOBHH Aia0eT BUBYCHO MOKIIUBICTH 3aCTOCY-
BaHHS B KOMIUIEKCI JIIKyBalbHUX 3ax0/iB npemnapaty [{unakit (Woerwag Pharma, Himeuunna). 3a pe3ynbraTaMu KOMIIIEKC-
HOI OLIIHKY MOKa3HMKIB KOHTPOJIIO TITIiKeMil y XBOpUX Ha I[yKpOBHi fiabeT 4epe3 TPH TIDKHI 3 MOMEHTY 3aly4eHHs 0 JJ0C-
JIJDKEHHST BCTAHOBJIGHO, IO JIOAATKOBE N0 TINOIIIKEMi3yBajbHOI Tepamil 3aCTOCyBaHHS ILMHKOBMICHOTO IpenapaTty He
JIMLIE CIPHSUIIO TOCTOBIPHOMY 3HM)KEHHIO PiBHSI INIIOKO3M KPOBI HATIIE Ta Yepe3 2 TOMUHU Iicis npuioMy Tki, a i HaOmm-
)KaJIo MOKa3HUKHM TITiKeMii 10 LibOBUX PiBHIB 33J0BLUILHOTO KOHTPOIIIO niabery, 3abe3neuyBaiio BiporiHe 3HWKEHHS PiBHS
HbA ¢ Ha 6,8 % Bix moyaTKoBOIO.

Kuro4oBi ciioBa: mykpoBwHii giadet, ByTIeBOAHUI 0OOMiH, IMHKOBMICHI IpenapaTH.
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