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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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articles. Tables and graphs must be headed.
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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
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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/dlI 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

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/di.

30 min (after 60 min 90 min 120 min 150 min 180 min 210 min
Initial be-  breakfast be- [(30 min (60 min (90 min (120 min (150 min (180 min
Time, min fore break- fore papaver- after papaver- after papaver- after papaver- after papaver- after papaver- after papav-
fast (0 min) ine administra- ine administra- ine administra- ine administra- ine administra- ine administra- erine admin-
tion) tion) tion) tion) tion) tion) istration)
Control 88+4 149+ 10 150+5 125+6 116 +6 100+ 6 93+6 90+ 6
Papaverine - g¢ , 3 144 + 8 120 + 5% 77 + 3% 76 + 4% 75 + 5% 76+ 6 95+6
dose 0.5 ml
Papaverine g5, 5 154 %10 102 + 7 77 & 5% 73 + 4% 80+ 8 78+ 5 7746
dose 1.5 ml
Papaverine 86+ 5 15449 100 + 6* 76 + 6* 70 + 4% 74 + 5% 77 £ 4% 76+5
dose 3.0 ml
Notes: * —reliable difference compared to control — healthy dogs’ blood glucose level after the breakfast (P < 0.05).
Table 2. Blood sugar level of healthy dogs (n=5) and dogs with diabetes (n=4) without food, mg/dl.
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
gz&:&“h 254+15* 270+12* 240+13% 248+10% 255+12* 290::20* 260+17* 24341 5%

Notes: * —reliable difference compared to healthy dogs’ blood glucose level (P < 0.05).
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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/d|.

90 min
(60 min

60 min
(30 min

30 min (after

Initial before breakfast

150 min
(120 min

180 min
(150 min

210 min
(180 min

120 min
(90 min

Time, min breakfast (0 before papav- after papaver- after papaver- after papaver- after papaver- after papaver- after papaver-
min) erine adminis- ine adminis- |ine adminis- |ine adminis- ine adminis- ine adminis- ine adminis-

tration) tration) tration) tration) tration) tration) tration)

Control 255+15 361£17 345+15 327+12 286+10 290+18 246+16 244418

EE‘S’:Z)C;‘)“" 254+15 365418 325415 28749%* 256£10 260+14 22616 249418

Papaverine 5,16 350+18 288+10%* 27748%* 26049 28048 240+15 25011

dose 1.5 ml

Papaverine 5,17 364£19 2901 1%+ 260+9%* 2448+ 240455 25010 25611

dose 3.0 ml

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

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 11.5+0.5 11.3+£0.6 10.9+0.5 10.5+0.5 10.2+04

Weight, % of the initial 100 98.1 94.5 91.2 88.7

Table 5. Effect of D-29 Dietary Supplement on Body Weight in Overweight Dogs (n=35).

One week from start of observation 0 1 2 3 4

Weight, kg 13.2+0.5 13.3£0.6 129+0.5 13.0£0.5 12.8+04

Weight, % of the initial 100 101 98 98 97

Table 6. Effect of D-30 Dietary Supplementation on Body Weight in Overweight Dogs (n=4).

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 99+04

Weight, % of the initial 100 98 97 91 94

supported by glucose coming from internal storages. Note: there Discussion.

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).
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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.
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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.

REFERENCES

1. https://www.sec.gov/ix?doc=/Archives/edgar/
data/310158/000162828023005061/mrk-20221231.htm

2. Ffytche TJ, Bulpitt CJ, et al. Effects of papaverine on the
retinal microcirculation. Br J Ophthalmol. 1973;57:910-920.

3. Hocking KM, Putumbaka G, Wise ES, et al. Papaverine
Prevents Vasospasm by Regulation of Myosin Light Chain
Phosphorylation and Actin Polymerization in Human Saphenous
Vein. PLoS One. 2016;11:¢0154460.

4. Ahmadzadeh A. Papaverine increases human serum albumin
glycation. J Biol Phys. 2014;40:97-107.

5. Gurman EG., Bagirova EA. The papaverine effect on the
monosaccharides and glycine transport in the small intestine in
vitro. Physiol J. 1989;35:224-40.

31

6. Aggarwal M, Leser GP, Lamb RA. Repurposing Papaverine
as an Antiviral Agent against Influenza Viruses and
Paramyxoviruses. J Virol. 2020;94:e01888-19.

7. Gaber A, Alsanie WF, Kumar DN, et al. Novel Papaverine
Metal Complexes with Potential Anticancer Activities.
Molecules. 2020;25:5447.

8. Gillick A. Saunders Manual of Small Animal Practice. Can
Vet J. 1995;36:640.

9. Benej M, Hong X, Vibhute S, et al. Papaverine and
its derivatives radiosensitize solid tumors by inhibiting
mitochondrial metabolism. Proc Natl Acad Sci U S A.
2018;115:10756-10761.

10. Student. "The Probable Error of a Mean." Biometrika.
1908;6:1-25.

11. Fisher RA. Statistical Methods for Research Workers, 10th
ed. Edinburgh: Oliver and Boyd, 1948.

12. Dang Y, Mu Y, Wang K, et al. Papaverine inhibits
lipopolysaccharide-induced microglial activation by suppressing
NF-«B signaling pathway. Drug Des Devel Ther. 2016;10:851-
859.

13. Lennerz B, Lennerz JK. Food Addiction, High-Glycemic-
Index Carbohydrates, and Obesity. Clin Chem. 2018;64:64-71.



	Title

