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ABSTRACT: The purpose of the present research
was to evaluate of Clarithromycin effect on
Hypoglycemia in the Experimental rats. There were
clarithromycin interfere with cytochrome P-450
enzyme and thereby alter the pharmacokinetics of
various drugs that are metabolized by this enzyme
system when they are used concomitantly. Hence,
there is the interactions between clarithromycin and
sulfonylurea’s (Glipizide & Gliclazide). Drug- drug
interactions are one of the reasons for adverse drug
events and should be predicted to avoid the
possibility of drug resistance or ineffectiveness of
the concomitantly administered drugs.
KEYWORDS: Clarithromycin, Hypoglycemia,
Interactions, Glipizide,Gliclazide, Experimental
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I. INTRODUCTION

Drug- drug interactions are one of the
reasons for adverse drug events and should be
predicted to avoid the possibility of drug resistance
or ineffectiveness of the  concomitantly
administered drugs. Potential drug interactions
should be searched with particular effort in cases
where drug combinations are conventionally
prescribed. Drug interactions  may  be
pharmacodynamic or pharmacokinetic type and
much of the reported drug interactions are due to
either CYP enzyme induction or inhibition.
Generally pharmacokinetic interactions are more
common than pharmacodynamic interactions.*?

During simultaneous treatment, there is an
alteration in the efficacy of one or both the drugs.
The inhibitors of drug metabolizing enzymes can
significantly raise the plasma concentration of
concomitantly administered drugs and the inducers
can reduce the plasma concentration. The
interaction may modify the diagnostic, preventive
or therapeutic activity of either drug. Influence of
one drug on the other are a preventable cause of

morbidity and mortality, yet their consequences in
the community are not well characterized.®

Data from the literature indicates that the
incidence of drug interaction ranges from 3 to 5%
in patients taking a few drugs to 20% in patients
receiving many drugs. It was estimated that the
drug interactions up to 63% in hospitalized patients
have been reported and even in USA, the drug
interactions are reported to be fourth to sixth
leading cause of death in hospitalized patients.*

Hence, while prescribing multidrug
therapy there is need to undertake well
characterized precautionary measures to minimize
the problems of drug-drug interactions in multidrug
therapy. Keeping the above statistics and reports in
view, it is very much essential to understand the
nature and possible mechanisms of drug
interactions so as to accumulate the scientific data.

Diabetes mellitus is a metabolic disorder
due to relative or absolute lack of insulin, resulting
in elevated blood glucose levels in association with
long term  vascular  and neurological
complications.”

Once regarded as a single disease entity,
diabetes mellitus is now seen as heterogeneous
group of diseases characterized by a state of
chronic hyperglycemia resulting from a diversity of
etiologies, environmental and genetic factors acting
jointly. Characteristically, diabetes is a long term
disease with variable clinical manifestations and
progression. Chronic hyperglycemia leads to
number of complications — cardiovascular, renal,
neurological and ocular others such as intercurrent
infections. Currently the number of cases of
diabetes worldwide is estimated to be around 150
million. This number is predicted to double by
2025, with the greatest number of cases being
expected in China and India.?

Diabetes mellitus is the most common
endocrine disorder characterized by persistent
hyperglycemia with overall altered biochemistry
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and resulting in many complications such as
nephropathy, retinopathy, neuropathy, vascular
disease, sexual impotence and low grade immunity
leading to infections. It is estimated that 143
million people worldwide suffer from diabetes.
Diabetes mellitus may be categorized in to two
major types, type | accounting for 5% prevalence
and type Il for 95% prevalence among diabetics.
Despite  the availability of many
antidiabetic medicines in the market, diabetes and
its related complications continue to be major
medical ~ problems.  The  currently  used
hypoglycemic drugs in the treatment of diabetes are
not completely effective and are associated with
adverse effects both in the short and long run.*
Cytochrome P-450 enzyme system plays a
vital role in metabolism of sulfonylureas like
Glipizide and Gliclazide. Hence, there exists a
possibility of metabolism based drug-drug
interactions, but very few of them have been
reported. In the literature, it was indicated that,
Glipizide is normally metabolized by microsomal
enzyme system mainly by CYP3A4, CYP2C9,
CYP2C199 and Gliclazide is metabolized by both
CYP 2C9 and CYP 3A410. There are even reports
that clarithromycin is an inhibitor of CYP 3A4.™

In the literature it was indicated that
macrolide antibiotics like erythromycin and
clarithromycin enhanced the hypoglycemia induced
by repaglinide. However, there are no reports of
drug interactions between clarithromycin and
sulfonylureas (Glipizide and Gliclazide) and hence,
an attempt has been made to investigate the
influence of clarithromycin on the hypoglycemic
effects of sulfonylureas like Glipizide and
Gliclazide in various animal models. Further, the
study may be a great tool for the clinician to
readjust the dose and frequency of administration
of sulfonylureas when they are used concurrently
with clarithromycin. %3

I1. CALCULATION AND RESULTS
1. Influence of Clarithromycin on Blood Glucose
Levels in Normal Albino Rats:

In the present study, the effect of
clarithromycin (45 mg/kg) was assessed. It is
evident from the table no. 1 that, treatment with
clarithromycin (45 mg/kg) did not produce
significant influence on the blood glucose levels in
normal albino rats. The results are compiled in
table no. 1 and graphically depicted in figure no. 1.

Blood glucose levels (mg%) with clarithromycin Percentage blood glucose reduction with clarithromyein
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Ta

ble No. 1: Blood glucose levels after the administration of clarithromycin
(45 mg/kg) in normal albino rats.
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Figure No. 1: Blood glucose levels after the administration of clarithromycin

(45 mg/kg) in normal albino rats.

2. Effect of Clarithromycin Pre-Treatment on
Hypoglycemic Effect of Glipizide and
Gliclazide on Normal Albino Rats:

Onset of hypoglycemia (time taken to
reduce blood glucose level to the extent of 15%),
duration of hypoglycemia (time duration in which a
minimum of 15% reduction in blood glucose levels
are maintained) and peak hypoglycemia (maximum
blood glucose reduction) were the parameters
considered for the evaluation of influence on
Glipizide and Gliclazide induced hypoglycemia.
Pretreatment with clarithromycin lower therapeutic
dose (20 mg/kg twice a day) has not significantly
altered the onset of hypoglycemia (1 h before and
after treatment) and peak hypoglycemia was
observed at 2™ h (38.39 + 3.40% before treatment
and42.46 + 2.94% after treatment). But duration of
hypoglycemia was altered from 17 h to 23 h in
Glipizide induced hypoglycemia. The results of
these findings are compiled in table no. 3 and
graphically depicted in figure no. 2.

Pre-treatment with higher dose of
clarithromycin (45 mg/kg twice a day for 7 days)
has not altered the onset of hypoglycemia induced
by Glipizide (i.e. 1 h before and 1 h after
treatment), but peak hypoglycemia was altered

significantly i.e. (38.97 + 0.92 % before treatment
to 52.87 £ 1.29 % after treatment) and the duration
of hypoglycemia was shifted from 17 h before to
23 h after treatment in Glipizide induced
hypoglycemia. These findings are recorded in table
no. 5 and graphically show in figure no. 3.

Pretreatment with clarithromycin i.e. 20
mg/kg twice a day has not significantly altered the
onset of hypoglycemia (1 h before treatment and 1
h after treatment) induced by Gliclazide. It was
observed that peak hypoglycemia was seen in two
different points (44.62 + 1.96 % at 2™ h and
47.91+1.9% reduction at 8" hbefore treatment and
47.34 220 % at 2"h & 48.54 + 2.10% at 8" h
after  treatment).  However  duration  of
hypoglycemia was not altered in Gliclazide induced
hypoglycemia. The results are shown in table no. 7
and graphically shown in fig no.4.

The pre-treatment with higher therapeutic
dose of clarithromycin (45 mg/kg twice a day for
seven days) has not significantly altered the onset
of hypoglycemia (i.e. from 1 h before to 1 h after
treatment), but the peak hypoglycemia was altered
significantly (45.37 + 1.64 % & 46.00 £ 1.23%
reduction before treatment to 55.35 + 1.66 % &
57.74 + 1.41% reduction at 2" and 8" h
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respectively after treatment). However, duration of induced hypoglycemia.
hypoglycemia was enhanced from 17 h before The results are compiled in table no. 9 and
treatment to 23 h after treatment in Gliclazide graphically shown in figure no. 5.
H;m Percentage blood glocose reduction (mg%) with Glipizide Percentage blood glucose reduction with Glipizide + clarithromycin
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Tabl
e No. 3: Percentage blood glucose reduction with Glipizide (200 pg /kg) in normal albino rats before and after
clarithromycin (20 mg/kg twice a day) treatment.

Percentage blood glucose reduction with glipizide (200 pg /kg) in normal albino rats before

and after clarithromycin (20 mg/kg twice a day)
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Figure No. 2: Percentage blood glucose reduction with Glipizide (200 pug /kg) in normal albino rats before
and after clarithromycin (20 mg/kg twice a day) treatment.
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Table No. 5 Percentage blood glucose reduction with Glipizide (200png/kg) in normal albino rats before

and after clarithromycin (45 mg/kg twice a day) treatment.

("l]“li;ne Percentage blood ghucose reduction (mg%) with Glipizide Percentage blood ghucose reduction with Glipizide + clarithromycin
Mean O
1 1 3 4 H [ SEM 1 1 3 4 H [ Mean J SEM
1 2148 11639 2445 238 1486 12085 | 20330137 | 8.47 1571 11497 2288 (201 1633 | 16470198
2 4239 14133 1376 378 3762 13708 (383970092 | 33463 | 346 5102 1 4765 3347 13679 |32870129
4 3243 13222 12757 13126 3057 1361 31680113 4237 4492 14523 14151 (4513 4381 | 435200038
g 2744 13715 11921 3083 3002 1317 20390241 | 3242 13823 3636 3176 (2696 4045 34390201
12 1837 13138 2221 1237 2137 12361 | 24100184 | 239 3326 13349 12596 12172 12792 | 28700226
18 1606 | 2771 11939 2172 {897 2080 | 19120255 | 1749 | 3383 2198 2393 (1598 2001 | 22550267
A 93 1650 1060 1601 1141 832 12050141 [ 1496 2634 2462 2543 11576 (1908 | 21180205
Percentage blood glucose reduction with glipizide (200pg/kg) in normal albino rats before
and after clarithromycin (45 mg/kg twice a day) treatment.
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Figure No. 3 Percentage blood glucose reduction with Glipizide (200pg/kg) in normal albino rats before

and after clarithromycin (45 mg/kg twice a day) treatment.
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;_l'h];ne Percentage blood glucose reduction (mg¥) with Gliclazide Percentage blood glucose reduction with Gliclazide + clarithromycin

1 2 3 4 5 (] Mean 0SEM |1 2 3 4 H ] Mean 0 SEM

1 1964 2261 | 2163 ;2242 12535 ;2440 | 22710084 | 2251 | 2438 12037 1851 ¢ 2351 ¢ 273F | 23320151

2 40011 13907 5237 (4606 | 4399 4603 | 44620196 4307 4195 4033 ! 4605 4702 4865 | 47340220

4 3261 12612 4444 5247 3057 3623 | 35200230 3701 (3376 3504 (3085 3828 4156 | 39790154

8 4434 14179 5468 4643 05052 14874 | 47810109 4695 14339 14107 523 5325 15303 | 4854021

12 20 2184 14136 ¢ 3351 4404 02433 | 3234028 30 2089 12033 2124 13392 |36 2857054

18 1963 1921 | 2316 {2887 ;1491 1504 | 2013021 218 11665 (2643 1794 1218 120074 | 21.3901.83

24 883 1440 11390 415 1306 {224 | 778020 106 1288 1785 1244 1464 692 125500130

Table No. 7: Percentage blood glucose reduction with Gliclazide (2.8mg/kg) in normal albino rats before
and after clarithromycin (20mg/kg twice a day) treatment.

Percentage blood glucose reduction with gliclazide (2.8 mg/kg) in normal albino rats before
and after clarithromycin (20 mg/kg twice a day) treatment.
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Figure No. 4: Percentage blood glucose reduction with Gliclazide (2.8mg/kg) in normal albino rats before
and after clarithromycin (20mg/kg twice a day) treatment.

DOI: 10.35629/7781-0601451464 | Impact Factor value 7.429 |1SO 9001: 2008 Certified Journal Page 456



International Journal of Pharmaceutical Research and Applications

\YJ Volume 6, Issue 1 Jan-Feb 2021, pp: 451-464 www.ijprajournal.com

JPRA Journal

Table No. 9: Percentage blood glucose reduction with Gliclazide (2.8mg/kg) in normal albino rats before
and after clarithromycin (45mg/kg twice a day) treatment.

Time

) Percentage blood ghicose reduction (mg%) with Gliclazide Percentage blood glucose reduction with Gliclazide + clarithromycin

1 p 3 4 5 ] Mean OSEM | 1 2 3 4 5 6 Mean 0 SEM

1 2243 15139 2883 12339 2182 1789 | 24630201 | 2815 3281 | 3394 2732 12937 2301 | 29430138

2 4284 1 423 14656 (3044 15021 4806 | 45370164 | 5550 5005 | 36M1 (4744 | 5736 5644 | 55350166

4 366 428 13833 3842 4128 2733 | 37460222 | 4876 4021 {5245 4349 | 5166 5180 | 40570136

§ 4680 | 4643 (4741 4102 (3041 4434 | 46000123 | 5873 3987 | 3731 5179 6201 3674 | 37740041

12 1954 12568 1216 (2048 2438 2856 | 24540138 [ 4007 3407 4078 2504 3708 13408 | 352mA

18 125 11421 (1643 | 104 | 1643 | 169 | 14280099 [1907 1936 2663 1731 1331 1685 | 19130162

24|62 (71X 3R 1432 176 037 | 3280109 1477 11781 12012 1678 960 1273 | 15320032

Percentage blood glucose reduction with gliclazide (2.8 mg/kg) in normal albino rats before

and after clarithromycin (45 mg/kg twice a day) treatment.
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Figure No. 5: Percentage blood glucose reduction with Gliclazide (2.8mg/kg) in normal albino rats before
and after clarithromycin (45mg/kg twice a day) treatment.
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3. Effect of Clarithromycin Pre-Treatment on
Anti Diabetic Activity of Glipizide and
Gliclazide in Diabetic Rats:

Earlier studies in this project revealed that
clarithromycin (45 mg/kg twice a day for 7 days)
pre-treatment has altered the hypoglycemic effect
of sulfonylureas (like Glipizide and Gliclazide).
However, clarithromycin pre-treatment for 7 days
has slightly altered the parameters of hypoglycemia
induced by sulfonylureas such as Glipizide and
Gliclazide in both carnivorous and herbivorous
species. Therefore in the next part of our study, the
diabetic rats (alloxan induced) were used to verify
the obtained results in pathophysiological
conditions such as diabetes mellitus in rats.
Pretreatment with clarithromycin (45 mg/kg twice a
day for seven days) has not significantly altered the
onset of hypoglycemia (i.e. from 1 hrs before

treatment to 1 hrs after treatment), but peak
hypoglycemia (i.e from 41.46 £ 1.71 % reduction
t054.70 = 1.18% reduction) and duration of
hypoglycemia was enhanced from 11 h to 23 h
induced by Glipizide. The results are depicted in
table no. 11 and graphically shown in figure no. 6.
Pre-treatment with clarithromycin (45
mg/kg twice a day for seven days) did not
significantly altered the onset of hypoglycemia, but
peak hypoglycemia (i.e. from 45.60 + 1.19 % &
41.58 + 1.58 % reduction before to 54.27 + 1.46 %
& 45.39 + 1.08 % reduction after treatment at 2nd
and 8th h respectively) and enhanced the duration
of hypoglycemia from 17 h to 23 h) induced by
Gliclazide.
The results are shown in table no. 13 and
graphically shown in figure no. 7.

Time | Percentage blood glucose reduction with Glipizide
(k)

Percentage blood glucose reduction with Glipizide + clarithromycin

1 2 3 4 5 § Mean 0 SEM

—_

1 3 4 3 6 Mean 0 SEM

1 1209 1465 1831 11933 | 1432 | 1461 | 13650014 | 988 1884 | 1762 1973 1233 1226 | 15130147

2 4101 [ 3412 418% (4131 (4360 469 41460171 | 3472 364 | 3174 | 3663 | 4997 3260 | 347000118

4 3606 12373 (3836 (382 (3226 (356 | 3D08O223 | SLI2 14619 (4765 | 4398 | 4L14 3906 | 45300071

§ 3196 2387 (334 (3131 (2106 (2827 (29060200 | 3748 39 466 13603 2877 2037 | 3110342

120 )1973 (1901 ;238 1944 [ITAD (16T | 19630133 | 2778 12621 | 3063 2086 | 2333 2048 | 27.840274

18 1073 11234 138 167 1073 1338 | 10020132 | 2389 2293 (339 Q2231 2037 (1742 | 23330226

M4 |5369 619 1503 214 100 (339 | 4030080 1848 12044 12595 11925 (128 1328 | 10040103

Table No. 11 Percentage blood glucose reduction with Glipizide (200 pg/kg) in diabetic albino rats before
and after clarithromycin (45 mg/kg twice a day) treatment.
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Percentage blood glucose reduction with glipizide (200 pg/kg) in diabetic albino rats before
and after clarithromycin (45 mg/kg twice a day) treatment.
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Figu
re No. 6: Percentage blood glucose reduction with Glipizide (200 pg/kg) in diabetic albino rats before and

after clarithromycin (45 mg/kg twice a day) treatment.

Time | Percentage blood glucose reduction with Gliclazide Percentage blood glucose reduction with Gliclazide + clarithromyein
{h) 1 2 k) 4 5 6 Mean 0 SEM | 1 2 k! 4 5 6 Mean 0 SEM
1 1634 1229 12039 1743 2256 2239 | 20370116 1334 11801 1335 12177 11971 1342 | 17260102
2 4601 | 4512 1490 4563 | 409 4506 |456001.19 5345 15933 13025 5432 5086 5741 | 34270146
4 182 13866 133 353 12082 12061 |32790169 3983 4280 (3383 14123 3134 (444 | 39080200
8 4547 1 4439 3834 3615 13987 4481 | 41580138 441 14720 (4911 14599 4162 4426 |453901.08
12 1226 13307 13134 2979 1781 12747 | 27290237 | 4336 4647 (3185 14192 3166 3800 |38.800251
18 1886 | 2527 12146 2128 | 15335 1371 19320174 | 2707 2823 1646 3174 12039 1744 (23530287
M 6.48 1084 143 33 332 1603 3710116 2337 11863 (1273 12719 1342 1908 | 18790230

Table No.13 : Percentage blood glucose reduction with Gliclazide ( 2.8 mg/kg) in diabetic albino rats

before and after clarithromycin (45 mg/kg twice a day) treatment.
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Percentage blood glucose reduction with gliclazide (2.8 mg /kg) in diabetic albino rats before
and after clarithromycin (45 mg/kg twice a day) treatment.
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Figure No.7 : Percentage blood glucose reduction with Gliclazide ( 2.8 mg/kg) in diabetic albino rats
before and after clarithromycin (45 mg/kg twice a day) treatment.

I1l. RESULTS SUMMARIZED
The results of our study are summarized and compiled in the table’s no. 14 to 16. The conclusions drawn out of
these discussions are recorded in the following pages.

Onset ofMore than 1594 Peak effect
S action(h) [reduction in bloodDuration offseen at timeMaximum %
[No. [Treatment [Dase glucose maintainedaction () |t' (h) hlood glucose/Inference
ffor (h) reduction
Clanthromyein has not showr
L any hypoglycemc effect.
i Clarithromycin 13 mgkg 0 i 0
I Glipizide (Group I) 200 Dgkg 1 1Th 1Th L 8390340 [Onset of action and peak effect)
is not altered but duration ofj
Clanthromyem  +  Glpizde20 mgkg' twice afl E3h 123h ) H2.46 0294 lhypoglycenua was enhanced.
Group I) day for 7 days +
200 Dg'kg
H Glipizide (Group II) 200 Dgkg 1 1Th 17h L B8870092 [Onset of action was not altered)
lbut duration of hypoglycasmia|
Clanthromycn  +  Glipizdedd mgkg' twice al 23h 23h L 52.87C01.29 and peak effect were enhanced
Group IT) day for 7 days 4
200
Cgkg

Table No. 14: Effect of clarithromycin treatment on hypoglycemic activity of Glipizide in normal albino
rats.
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Onset of action: Time taken to reduce minimum of 15% reduction in blood glucose levels.
Duration of action: Time duration in which a minimum of 15% reduction in blood glucose levels are
maintained

Table No. 15: Effect of clarithromycin treatment on hypoglycemic activity of Gliclazide in normal albino

rats.
Onset ofiMore
Sl action(h) [than |Durati [Peak Maximum 9%
No. Treatment Dose 15% jonof [effect blood glucose|/lnference
reducti faction [seen  atreduction
on in|(h) time ‘¢’
blood (h)
glucose
maintai
ned for
(h)
Clarithromyci
1 Clarithromycin 45 mg/kg |0 0 0 0 0 n has not
shown  any|
hypoglycemic
effect
2 Gliclazide (Groupl)2.8 mg/kg [Lh 17h 17h  2h&8h44.62 1 1.9¢0nset of
2h &8 h. & action, peak
3 Clarithromycin  +20 mg/kg/|Lh 17h 17h 47.9100 1.9 effect and
Gliclazide (Groupl)day for 7 duration  of]
days + 47.34 11 2.2(hypoglycemia
2.8 mg/kg & were not|
48.54171 2.1 altered
significantly.
4 Gliclazide 2.8 mg/kg [Lh 17h 17h. [2h&8h 4537 [0 1.640nset off
(Groupll) & action not|
5 45 mg/kg/[lh 23h 23h  R2h&8h 146.0000 1.23 jaltered
Clarithromycin  +day for 7 significantly;
Gliclazide days + 55.35 [1 1.64But duration
(Groupll) 2.8 mg/kg & of
57.74001 1.41  |hypoglycemia
and peak|
effect  were
enhanced.

Onset of action: Time taken to reduce minimum of 15% reduction in blood glucose levels.
Duration of action: Time duration in which a minimum of 15% reduction in blood glucose levels are
maintained.

Table No. 16: Effect of clarithromycin treatment on hypoglycemic activity of Glipizide and Gliclazide in
diabetic rats.

Onset  ofMore
Sl. action(h) than 15%Duration oflPeak Maximum %
No. [Treatment |Dose reductionfaction (h) |effect blood glucoselinference
in blood seen  atfreduction
glucose time ‘¢
maintain (h)
ed for
(h)
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1 Clarithromy
Clarithromy 45 mg/kg 0 O 0 0 O cin has not]
cin shown any|
hypoglycem
ic effect
2 (Glipizide [200 ug/kg [th 11h 11h 2 h 41.46 111.71  [Onset of
(Groupl) action and
3 45 mg/kg/|1h 23h 23h 2 h 54,70 (1 1.18  (duration off
Clarithromy twice a day| hypoglycem
cin +for 7 days + ia was|
Glipizide  [200 pg/kg enhanced.
(Groupl) But  peak
effect  nof
altered.
4 |Gliclazide 2.8 mg/kg [lh 17h 17h 2h&8h 4560 0 1.19 & [Onset of
(Groupll) 4158 1 1.58 faction and
5 45 1h 23h 23h 2 h & 8h peak effect
Clarithromy |mg/kg/twice a 54.27 1 1.46 & |were not
cin +day for 7 45.39+1.08 altered but
Gliclazide (days + 2.8 duration of]
(Group 1)  |mg/kg hypoglycem
ia was
enhanced.

Onset of action: Time taken to reduce minimum of
15% reduction in blood glucose levels.

Duration of action: Time duration in which a
minimum of 15% reduction in blood glucose levels
are maintained.

IV.CONCLUSION

» The higher therapeutic dose of clarithromycin
significantly influenced the hypoglycemia
induced by Glipizide and Gliclazide in all the
studied animals and hence it can be concluded
that clarithromycin inhibits the enzyme
responsible for the metabolism of studied
sulfonylureas.

» It may be further concluded that, during
simultaneous treatment with clarithromycin
and sulfonylureas, the dose and frequency of
administration of the latter may be required.

REFERENCES
[1].  Laura Calabresi, Franco Pazzucconi, Stefano
Ferrara, Cesare Sirtori et al.
Pharmacokinetic  interactions  between
omeprazole/ pantoprazole and

clarithromycin  in  healthy  volunteers.
Pharmacological Research 2004; 49: 493-
499.

[2  Sung JK, Chung SCS, Ling TKW, et al.
Antibacterial treatment of gastric ulcers

[

6}

associated with Helicobacter pylori. N Engl.
J. Med. 1995; 332: 139-145.

Cerveny JD, Leder RD, Weart CW. Issues
surrounding tight glycemic control in people
with type Il diabetes mellitus. Ann
Pharmacother. (8) 1998; 32: 896-905.

David N Juurlink, FRCPC Muhammad
Mamdani, KoppAndreasLaupacis, Donald
A. Redelmeier, Association. Drug-drug
interactions among  elderly  patients
hospitalize for drug toxicity. American
Medical. 2003; 13: 1652- 1698.

R Padwal; J Varney; AR Majumdar; FA
McAlistar; JA Johnson. Diabetes Care.
2005; 28(3):736-44.

Yuan R, Parmelee T, Balian JD, Uppoor RS,
Ajayi F, Burnett A et al. In vitro interaction
studies: experience of the food and drug
administration. Clin pharmacolTher. 1999;
66: 9-15.

Asha.B, Krishnamurthy K.H, Siddappa
Devaru Evaluation of anti hyperglycaemic
activity of Zingiber officinale(Ginger) in
albino rats. J. Chem. Pharm. Res 2011;
3(1):452-456

Park.K. Diabetes mellitus. Parks textbook of
preventive and social medicine. 18"edi.
Jabalpur: M/S BanarsidasBhanot Publishers;
2005:312.

DOI: 10.35629/7781-0601451464 | Impact Factor value 7.429 | 1SO 9001: 2008 Certified Journal Page 462



\Y¢
N

International Journal of Pharmaceutical Research and Applications
Volume 6, Issue 1 Jan-Feb 2021, pp: 451-464 www.ijprajournal.com

LPRA Journal

O Raheja BS, Kapor A, Bhaskar A, Sathe SR, [23] Courteney R, Sansone A, Statkevich P,
Jorgensen LN, Moorthi SR. Diabetes care in Martinho M and Laughlin M. Assessment of
India-current studies. JAPI 2001; 49(7):712- the  pharmacokinetic,  pharmacdynamic
22. interaction potential between posaconazole

[10 Babu V, Gangadevi T, Subramaniam A. and glipizide in healthy volunteers. Clin.
Antihyperglycemic activity of cassia Kleinii Pharmacol. Ther. 2013; 73.
leaf extract in glucose fed normal rats and [24].  Campbell DB, Lavielle R, Nathan C. The
alloxan induced diabetic rats. Indian J mode of action and clinical pharmacology of
Pharmacol 2002; 34:409-415. gliclazide: a review. Diabetes Res. Clin.

[11) Mastan SK, Chaitanya G, Reddy KR, Kumar Prac. 1991; 14.

KE. An appraisal to the special [25]  Feinkohl |, Price JF, Strachan MW, Frier
sulphonylurea: gliclazide. BM. The impact of diabetes on cogni-tive
Pharmacogyonline 2009; 1: 254-269. decline: Potential vascular, metabolic, and

12 Khamaisi  M,Leitersdorf E.  Severe psychosocial risk factors.Alzheimers Res
hypoglycemia from clarithromycin- Ther 2018; 7:46.
repaglinide drug interaction. [26] Chelliah A, Burge MR. Hypoglycaemia in
Phrmacotherapy. 2008; 28(5): 682-684. elderly patients with diabetesmellitus:

[13] Descotes J, Andre P, Evreux JC. Causes and strategies for prevention. Drugs
Pharmacokinetic drug interactions with Aging 2017; 21:511-30.
macrolide antibiotics. J.  Antimicrob. [271.  Johnston SS, Conner C, Aagren M, et al.
Chemother. 1985; 15: 659-664. Association between hypoglycaemic

4] Roig J, Rello J. Legionnaires’ disease: a eventsand fall-related fractures in Medicare-
rational approach to therapy. J Antimicrob. covered patients with type 2
Chemother. 2003; 51: 1119-1129. diabetes.Diabetes ObesMetab 2017; 14:634—

[15] Peterson WL, Helicobacter pylori and peptic 43.
ulcer disease, N. Engl. J. Med. 324 (1991), [28] Lee SJ. So much insulin, so much
1043-1048. hypoglycemia. JAMA Intern Med2016;

[16] M.saito, N. YasuiFurukorietal. Effect of 174:686-8.
clarithromycin on lansoprazole [2] Colleran KM, Starr B, Burge MR. Putting
pharmacokinetics between to genoptypes. diabetes to the test: Analyzing glyce-mic
Br. J. Clion. Pharmacol. 2006 Mar; 61(3): control based on patients’ diabetes
361-362. knowledge. Diabetes Care 2016;26:2220-1.

[L7).  Jari J. Lilija, Mikko Niemi et al. Effect of [30] Ramesh Goyal K, Parloop Bhatt A, Mahesh
Clarithromycin and grape fruit juice on the Burande D. Elements of clinical pharmacy
pharmacokinetics of glibenclamide. Br. J. 1st edn. BS Shah Prakashan Ahmedabad
Clinical. pharmacology 2007; 63; 732-740. 2004; 135-148.

[18]  Hiroko Wakasugi, Ikuko Yano et al. Effect B Rohit Singhal, Nagavi BG, Adepu Ramesh.
of clarithromycin on renal excertion of Drug interactions in community pharmacy.
digoxin; Interaction with P-glycoprotein. Pharma times. 2004; 36: 20-26.

Clinical pharmacology & Therapeutics [32] Feely J, Peden NR. Enhanced sulfonylurea-
1998; 64, 123-128. induced hypoglycaemia with cimetidine. Br.

[19 Dandekar SS. Suprachoroidal J. Clin. Pharmacol. 1983; 16: 607.
haemorrhagehaemorrhage after addition of [33 Shimada T, Yamazaki H, Mimura M, Inui
clarithromycin to warfarin. J. R. Soc. Med. Y, Guengerich FP. Interindividual variation
2001; 94: 583-584 in human liver cytochrome P450 enzymes

[20 Krall LP. In Joslin’s diabetes mellitus. 12th involved in oxidation drugs, carcinogens and
edn. Marble Lea and Febiger, Philadelphia toxic chemicals: J. Pharmacol. Exp. Ther.
1985; 412. 1994; 270: 414-23.

[21].  Seltzer HS. Drug-induced hypoglycemia. A [¥] Nelson Dr, Koymans L, Kamatakit,
review based on 473 cases. Diabetes. 1972; Stegeman JJ, Feyereisen R, Waxman D J et
21: 955-966. al. P450 super family: update on new

[22].  Stockley IH. Drug interactions. 5th edn. sequence, gene mapping, accession numbers

London: Pharmaceutical Press; 1999a. p.
519-520.

and nomenclature. Parmacogenetics. 1996;
6: 1-42.

DOI: 10.35629/7781-0601451464

| Impact Factor value 7.429 | 1SO 9001: 2008 Certified Journal Page 463


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Khamaisi%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Khamaisi%20M%22%5BAuthor%5D
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0120
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0120
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0120
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0120
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0120
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0120
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0140
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0140
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0140
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0140
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0135
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0135
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0135
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0135
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0135
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0135
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0165
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0165
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0165
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0165
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0220
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0220
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0220
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0220
http://refhub.elsevier.com/S1499-2671(15)00814-X/sr0220

International Journal of Pharmaceutical Research and Applications
Volume 6, Issue 1 Jan-Feb 2021, pp: 451-464 www.ijprajournal.com

B\

IJPRhmaI

[}  Grahame-smith DG, Aronsom JK. Oxford [40.  Finar IL. Organic Chemistry. 5th edn.
text book of clinical pharmacology and drug E.L.B.S. London 1975; 2: 795.
therapy. 3rd edn. Oxford university [  Tyrberg B, Andersson A, Borg L. Species
publishers 2002; 23: 109. differences in susceptibility of transplanted

[36]. Piscitelli SC, Danziger LH, Rodvold KA. and cultured pancreatic islets to the beta-cell
Clarithromycin: New macrolide antibiotic toxin alloxan. Gen. Comp. Endocrinol 1998:;
Clin. Pharm. 1992; 11: 137-152. 238-51.

[B71 Roig J, Rello J. Legionnaires’ disease: a [42.  Vvan Herck H et al. Orbital sinus blood
rational approach to therapy. J Antimicrob. sampling in rats as performed by different
Chemother. 2003; 51: 1119-1129. techinicans. The influence of technique and

[33 Ramarao AVSS. A text book biochemistry. expertise. Lab. Anim.1998; 32: 377- 386.
6th edn. LKS Publishers 1990; 258. (43 Oser BL. Blood analysis in Hawk’s

[39 Heikkila RE. The prevention of alloxan- physiological chemistry, 14th edn. Mcgraw-

induced diabetes in mice by dimethyl
sulfoxide. Eur. J. Pharmacol. 1977; 44: 191-
193.

Hill book Company; 1965; 1054-1055.

DOI: 10.35629/7781-0601451464

| Impact Factor value 7.429 | 1SO 9001: 2008 Certified Journal Page 464



