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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Our experiments showed that papaverine inhibits sugar 

absorption in vivo as well as in vitro. Papaverine blocks the 
absorption of sugar both in healthy and diabetic animals. Oral 
administration of papaverine significantly reduced blood sugar 
level but after an hour blood sugar level showed tendency to 
come back to the initial levels that were characteristic for these 
diabetic dogs. Dietary supplement made of herbal remedies and 
papaverine has proven to be quite effective in reducing body 
weight in dogs. For a month, dogs with initial overweight lost 
on average more than 1 kg (10+ %), that is a very good result 
for their size.

Key words. Papaverine, sugar, absorption, small intestine, 
blood glucose level, dietary supplements, overweight.
Introduction.

Papaverine (from lat. papaver “poppy”) is an opium alkaloid, 
an isoquinoline derivative, a drug of antispasmodic and 
hypotensive action. Isolated from opium and studied in 1848 by 
Georg Merck (1825-1873). G. Merck was the son of Emmanuel 
Merck (Merck, 1794-1855), the founder of Merck Corp., the 
largest German chemical and pharmaceutical company. Georg 
Merck was a student of the famous German chemists Justus 
Liebig and August Hofmann [1].

According to its purpose, papaverine refers to antispasmodics 
of widespread use. Once in the body, the drug is able not only to 
relieve spasm of smooth muscles, but also to relax the vessels, 
allowing them to expand, and also to relieve spasm from the 
respiratory system, for example, from the bronchi. As a result, 
it improves blood circulation and tissues receive more oxygen 
[2]. Special doses of the drug can reduce cardiac excitability and 
affect the central nervous system. It is an inhibitor of the enzyme 
phosphodiesterase and causes intracellular accumulation of 
cyclic 3, 5-adenosine monophosphate, which leads to impaired 
contractility of smooth muscles and their relaxation in spastic 
conditions. Papaverine does not have narcotic properties but has 
long been used as a smooth muscle relaxant to treat vasospasm 
and erectile dysfunction. Its vascular effects were thought to 
be related to its activity as a phosphodiesterase 10A inhibitor. 
Fibrosis at the injection site - a side effect associated with long-
term use of the drug [3,4,5].

During the study, it was found that papaverine reduces 
tumor hypoxia and enhances the response to radiation therapy. 
Papaverine or one of its derivatives appears to be ideal candidates 
for radio sensitization. Scientists believe that the added benefit 

of papaverine in combination with stereotactic radiotherapy 
(SLT) will be beneficial in malignancy [4,5].   

Glucose, along with fatty acids and ketone bodies, is an 
essential source of energy. The level of glucose in the blood 
is maintained at a constant 4-6 mM (0.8-1.0 g/l) due to the 
fine regulation of the processes of its intake and consumption. 
Glucose comes from the intestines (through the food digestion), 
liver and kidneys. In this case, the liver performs the function 
of “glucostat”: in the phase of resorption, glucose enters the 
liver from the blood and accumulates in the form of glycogen. 
In case of glucose deficiency (postresorption phase, starvation), 
the liver, on the contrary, supplies glucose, which is formed due 
to the processes of glycogenolysis and gluconeogenesis [6,7].

Diabetes mellitus is one of the most common endocrine 
disorders in dogs. Mostly middle-aged and elderly dogs (7-
10 years old) are ill. There is a gender bias. Diabetes mellitus 
is predominantly recorded in unsterilized females. In this 
case, it occurs under the influence of contrainsular hormones: 
progesterone and somatotropic hormone. After the end of oestrus, 
the concentration of progesterone in the blood of dogs increases. 
High concentrations of progesterone in the blood stimulate the 
process of secretion of somatotropic hormone by mammary 
gland tissue, which is typical for dogs. Both progesterone and 
growth hormone, being contrainsular hormones, increase tissue 
resistance to the action of insulin. That is, there will be a relative 
insufficiency of insulin. Under the current conditions, beta cells 
responsible for the synthesis and secretion of insulin are forced 
to be in a state of hyperfunction to ensure normal glucose 
concentration by increasing the concentration of insulin in the 
blood. In the past it was shown that papaverine inhibits glucose 
transport in extirpated rats’ small intestine in vitro [8,9]. This 
effect was never verified in vivo. We conducted such a study 
on dogs by measuring blood sugar level. The main goal of the 
present research was to find an additional way to control blood 
sugar level and body mass in diabetic and overweight animals.
Materials and methods.

Mix-breed, medium size (average 12-15 kg), 2-5 years old, 
castrated dogs were tested in the morning after a night without 
access to food. All experiments were performed under licensed 
veterinarian supervision and permission of their owner. 
Experiments did not need any painful procedure.

 One group of animals included five healthy dogs. The second 
group included four dogs that were previously diagnosed as 
diabetic. At the morning experiment, diabetic dogs did not get 
their regular insulin injection. 
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The scheme of the experiment was the same in both groups. 
Blood glucose level was measured by glucose meter “Advocate”.  
Units of blood sugar measurements are mg/dl.

Blood sugar measuring was executed before breakfast (150 g 
of dry EN “Purina” food). Then blood testing was performed 
30 minutes after breakfast followed by oral administration of 
papaverine (“MR Papaverini hydrochloridum” 2% sterile solution). 
Three doses were tested - 0.5 ml, 1.5 ml, or 3 ml, and after that we 
measured blood sugar level every 30 minutes. Body mass control 
was performed by weighing animals at the same day time.

Testing of commercial herbal supplements were performed 
under conditions maximally imitated regular practice and 
convenience of pet owners. The experimental animals were 
kept in normal household conditions and received a normal 
diet with normal physical activity. Pet owners receive D-28, 
D-29, and D-30 nutritional supplements with instructions to 
give the animals a teaspoon twice daily. The exact composition 
of D-28, D29 and D30 is VetVittels know-how, but its main 
ingredients were papaverine and extracts of hibiscus, fenugreek, 
and ginseng, which were carried in coconut oil, providing a 
comfortable texture and appealing taste to dogs. 

D-29 and D-30 supplements lacked papaverine, and D-30 
supplements also lacked ginseng. The observation of the 
animals lasted a month during which the weight of the animals 
and the degree of rise in the level of blood glucose after a trial 
breakfast were monitored weekly.

Statistical verifications were performed according to the 
standard calculations [10,11].
Results.

As seen on Table 1, the initial blood sugar level was normal 
(within the standard recommended range) for all healthy animals, 
and it was between 80 and 90 mg/dl. Soon after breakfast, it 
raised 25-35 %. Just after oral injection of 0.5 ml of papaverine 
solution, blood sugar level reduced and reached initial level in 
an hour. After two hours a slight increase of blood glucose level 
was registered (Table 1). 

Then we verified the effect of higher (1.5 ml versus 0.5 ml) 
dosages of papaverine under the same conditions as above on 
the next day on the same group of dogs. The 1.5 ml dose of 
papaverine solution caused deeper reduction of blood sugar 
level after the breakfast and this effect lasted somewhat longer 
but at the end of testing time, it comes to almost initial level 
(Table 1).

As can be seen from table 1 reliable (P < 0.05) differences were 
registered regarding significant raise of blood sugar level soon 
after breakfast. 30 minutes after breakfast and administration of 
papaverine this parameter reliably goes down with the tendency 
of correlation between the degree of such fall and the dosage 
of papaverine. Another reliable difference was noted regarding 
slight raise at the end of the curve (210 min) – less dosage of 
papaverine correlates with faster raise (see Table 1).

In a separate experiment, we tested the papaverine effect on 
blood sugar level (Table 2). It appears that without food no 
significant changes in blood sugar level could be observed both 
in healthy dogs and dogs with diabetes. (Table 2).

As we can see from this data dogs with diabetes had 
significantly elevated initial level of blood sugar while fasting 
(250+ mg/dl for diabetic animals versus 88-90 mg/dl for healthy 
ones). The increase of blood sugar level after the breakfast was 
also significantly higher than in healthy animals (350+ mg/dl for 
diabetic animals versus 140-150 mg/dl in healthy ones). Oral 
administration of papaverine significantly reduced blood sugar 
level but after an hour blood sugar level showed tendency to 
come back to the initial levels that were characteristic for these 
diabetic dogs (Table 3).

Our experiments now showed that papaverine inhibits sugar 
absorption in vivo as well as in vitro which was shown before 
[4,8,9]. It looks like papaverine blocks the absorption of sugar 
both in healthy and diabetic animals. 

On an empty stomach, effect of papaverine in healthy or 
diabetic animals is undetectable (Tables 1 and 3), which 
means that inhibition occurs only during absorption of external 
sugar and elevated level of blood sugar in diabetic animals is 

Time, min
Initial be-
fore break-
fast (0 min)

30 min (after 
breakfast be-
fore papaver-
ine administra-
tion)

60 min
(30 min 
after papaver-
ine administra-
tion)

90 min
(60 min 
after papaver-
ine administra-
tion)

120 min
(90 min 
after papaver-
ine administra-
tion)

150 min
(120 min 
after papaver-
ine administra-
tion)

180 min
(150 min 
after papaver-
ine administra-
tion)

210 min
(180 min 
after papav-
erine admin-
istration)

Control 88 ± 4 149 ± 10 150 ± 5 125 ± 6 116 ± 6 100 ± 6 93 ± 6 90 ± 6
Papaverine 
dose 0.5 ml 88 ± 3 144 ± 8 120 ± 5* 77 ± 3* 76 ± 4* 75 ± 5* 76 ± 6 95 ± 6

Papaverine 
dose 1.5 ml 85 ± 5 154 ± 10 102 ± 7* 77 ± 5* 73 ± 4* 80 ± 8 78 ± 5 77 ± 6

Papaverine 
dose 3.0 ml 86 ± 5 154 ± 9 100 ± 6* 76 ± 6* 70 ± 4* 74 ± 5* 77 ± 4* 76 ± 5

Table 1. Healthy dogs’ (n=5) glucose blood level after breakfast followed by administration of papaverine (0.5 ml, 1.5 ml and 3.0 ml), mg/dl.

Notes: * – reliable difference compared to control – healthy dogs’ blood glucose level after the breakfast (P < 0.05).

Time, min 0 30 60 90 120 150 180 210
Healthy dogs 88 ± 5 90 ± 4 89 ± 6 87 ± 6 85 ± 6 88 ± 7 85 ± 5 87 ± 8
Dogs with 
diabetes 254±15* 270±12* 240±13* 248±10* 255±12* 290±20* 260±17* 243±15*

Notes: * – reliable difference compared to healthy dogs’ blood glucose level (P < 0.05).

Table 2. Blood sugar level of healthy dogs (n=5) and dogs with diabetes (n=4) without food, mg/dl.
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supported by glucose coming from internal storages. Note: there 
is no tradition in veterinary medicine to distinguish diabetes 1 
and 2 types in dogs [5].

On our recommendation, VetVittels LLC has made several 
supplements for overweight dog that we have tested. In total, 
three recipes were tested, differing in the proportion of medicinal 
herbs included in them. The exact recipe for the composition of 
nutritional supplements is the know-how of VetVittels LLC and 
can only be published after obtaining a patent.

Supplement D-28 appeared the most potent supplement 
compare to D29 and D30. Its main difference is the presence of 
papaverine.

From the data in Table 4, it can be seen that the D-28 dietary 
supplement for weight loss in dogs was quite effective. Over the 
course of a month, dogs with initial overweight lost an average 
of more than 1+ kg (>10 %), which is a very good result for their 
size. The food supplement D-29 turned out to be practically 
ineffective (Table 5) - after a month of its use, the weight of the 
animals decreased by only 3%, which is unreliable.

Dietary supplement D-30 had some positive effect on 
weight loss in dogs but was inferior in effectiveness to dietary 
supplement D-28 - the reduction in body weight in this case 
was 6% compared to 11% when using dietary supplement D-28 
(Table 6).

Discussion.
Our experiments now showed that papaverine inhibits sugar 

absorption in vivo as well as in vitro which was shown before. 
The inhibitory effect of papaverine on glucose absorption was 
demonstrated in experiments on three pecies – rats, guinea 
pigs and dogs and it can be observed in different types of cells 
(enterocytes and cardiocytes). It blocks the absorption of sugar 
both in healthy and diabetic animals [3,5,9,12].

It also should be noted that there is a definite limit for 
papaverine needed for complete inhibition of sugar absorption. 
Oral administration of 0.5 ml of papaverine solution caused 
significant reduction in glucose absorption and this effect 
became even more significant when the amount of inhibitor was 
tripled to 1.5 ml, but an additional increase in dose to 3 ml had 
no effect.

The correlation between elevated blood sugar level and 
tendency to gain extra weight is doubtless now [13]. Methods 
which inhibits sugar absorption in the intestine may cause the 
loss of high-caloric substances for eater’s body. They probably 
will be utilized by microflora of the gut which means that that 
host organism being well-fed do not get extra calories for gaining 
weight. Based on this logic we consider that papaverine added 
to supplements can be an effective method of weight control.

Time, min
Initial before 
breakfast (0 
min)

30 min (after 
breakfast 
before papav-
erine adminis-
tration)

60 min
(30 min 
after papaver-
ine adminis-
tration)

90 min
(60 min 
after papaver-
ine adminis-
tration)

120 min
(90 min 
after papaver-
ine adminis-
tration)

150 min
(120 min 
after papaver-
ine adminis-
tration)

180 min
(150 min 
after papaver-
ine adminis-
tration)

210 min
(180 min 
after papaver-
ine adminis-
tration)

Control 255±15 361±17 345±15 327±12 286±10 290±18 246±16 244±18
Papaverine 
dose 0.5) 254±15 365±18 325±15 287±9** 256±10 260±14 226±16 249±18

Papaverine 
dose 1.5 ml 256±16 359±18 288±10** 277±8** 260±9 280±8 240±15 250±11

Papaverine 
dose 3.0 ml 249±17 364±19 290±11** 260±9** 244±8** 240±5** 250±10 256±11

Notes: ** – reliable difference compared to control – diabetic dogs’ blood glucose level after the breakfast (P < 0.05)

Table 3. Diabetic dogs’ (n=4) blood level curve after breakfast followed by administration of papaverine (0.5 ml, 1.5 ml and 3.0 ml), mg/dl.

One week from start of observation 0 1 2 3 4
Weight, kg 11.5 ± 0.5 11.3 ± 0.6 10.9 ± 0.5 10.5 ± 0.5 10.2 ± 0.4
Weight, % of the initial 100 98.1 94.5 91.2 88.7

Table 4. Effect of D-28 Dietary Supplement on Body Weight in Overweight Dogs (n=4).

One week from start of observation 0 1 2 3 4
Weight, kg 13.2 ± 0.5 13.3 ± 0.6 12.9 ± 0.5 13.0 ± 0.5 12.8 ± 0.4
Weight, % of the initial 100 101 98 98 97

Table 5. Effect of D-29 Dietary Supplement on Body Weight in Overweight Dogs (n=5).

One week from start of observation 0 1 2 3 4
Weight, kg 10.5 ± 0.5 10.3 ± 0.6 10.2 ± 0.5 9.6 ± 0.5 9.9 ± 0.4
Weight, % of the initial 100 98 97 91 94

Table 6. Effect of D-30 Dietary Supplementation on Body Weight in Overweight Dogs (n=4).
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Conclusion.
Therefore, it looks like papaverine after an additional research 

can be added to the list of pharmaceuticals that prevents sugar 
absorption in intestine for blood sugar control and/or weight 
loss.

Dietary herbal supplement with papaverine (D-28) has proven 
to be quite effective in reducing body weight in dogs. For a 
month, dogs with initial overweight lost on average more than 1 
kg (10+%), that is a very good result for their size.
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