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Abstract 
 

         Erythromycin is among the antibiotics that have widespread use for treatment of 

community and hospital-acquired infections. Although uncommon, hypoglycemia has been 

reported with erythromycin and appears to occur most frequently in elderly patients with type 2 
diabetes mellitus who are receiving therapy with oral hypoglycemics. The present study was 

designed to explore the potential effects of erythromycin on glucose metabolism in 

experimental animals  
         In  the present  work,  alloxan  was  used  to  induce  diabetes in  a  dose of 200 mg/kg  

body  weight,  intraperitoneally, in  rats.    The blood glucose level after alloxan was measured. 

Tolbutamide lowered blood glucose level in normal and hyperglycemic rats. Erythromycin 
produced lowering of blood glucose level  in  non  diabetic  rats  and  also, significantly 

potentiated the  hypoglycemic  action  of tolbutamide  in  diabetic  rats. 
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Introduction 
 
         Diabetes  mellitus  is  one  of  the  

most  common  diseases in  the  world. It  

was  estimated  that  150  million  patients 
suffer  from  diabetes  mellitus (Zimmet, 

1982). Multiple drug-drug interactions have 

been reported to
 
potentiate the effect of 

sulfonylureas. These include anti-inflam-
matory

 
agents, sulphonamides, bishydrox-

ycoumarin, and antidepressants.
 

Other 

agents such as propranolol and tetracyclines 
have been

 
reported to potentiate the 

hypoglycemic effects of insulin (Seltzer, 

1989). Erythromycin has been clinically 
reported to cause significant drug interac-

tions (Periti et al., 1992). It has been 

reported to potentiate the effects of astem-

izole, carbamazepine corticosteroids, cyclo-
serine, digoxin, ergot alkaloids, terfena-

dine, theophylline, triazolam, valproate and 

warfarin (Martell et al., 1986; Honig et al., 
1992). 

         Alloxan exerts its diabetogenic action 

through producing partial  or  total  necrosis  
of  beta  cells  which  is  presented 

histopathologically  by  its  degeneration  

and  nuclear pykinosis (Lazarow and Palay, 

1949). It is administered parenterally 

(intravenously, intraperitoneally or 

subcutaneously). The intraperitoneal or 

subcutanouse dose of alloxan should be 2 to 
3 times higher than the intravenous one. 

The dose of alloxan required for inducing 

diabetes depends on the animal species, 

route of administration and nutritional 
status (Szkudelski, 2001).  Fasted animals 

are more susceptible to alloxan (Szkudelski 

et al., 1998), whereas increased blood 
glucose provides partial protection (Bansal 

et al. 1980, Szkudelski et al., 1998). 

         Tolbutamide  is  one of  the  sulfon-
ylureas,  it  is  characterized  by  its  short 

duration,  it  can  be  detected  in  blood  

after  3 minutes of  its  oral  administration.    

Its  peak  concentration is reached  within  
3-5  hours  and  remains  up  to  10 hours  

(Goodman and Gilman, 1996). 

   

Materials  And  Method 
 

Materials 
Drugs and chemical agents 

1) Alloxan 
         Alloxan monohydrate (B.D.H., 

England): It is freely soluble in water. 
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2) Erythromycin 

         Erythrocin powder (Pfizer, Egypt), 

contains erythromycin succinate. It is given 
in a dose of 50mg/kg body weight, intramu-

scularly. 

3) Tolbutamide 

         Tolbutamide powder (Hoechst, 
Egypt),  was administered orally in a dose 

of 100 mg/kg body weight, twice daily. 

 

Animals 

         Male albino rats weighing 130–150 

gm were used in this study. Animal food 

(pellets) and water were freely supplied. 
Animals were divided into 5 groups, each 

of 8 rats.  

Group 1:  Served as control to study blood 
glucose level of control non-treated rats and 

after giving alloxan.     

Group  2:  Served  to  study  the  effect  of  
tolbutamide on blood  glucose  level  in 

alloxanized  diabetic  rats. 

Group 3: Served to study the effect of 

erythromycin on blood glucose   level in 
control non-treated rats. 

Group 4: Served to study the effect of 

erythromycin on blood glucose level of 
alloxanized diabetic rats. 

Group 5: Served to study the effect of 

erythromycin with tolbutamide on blood 
glucose level of alloxanized diabetic rats. 

 

Procedures and Method; 
1. Induction of diabetes: 

         Diabetes was induced by 

intraperitoneal administration of alloxan 
monohydrate, in a dose of 200 mg/kg body 

weight in a dose volume of 2ml. 

(Gomeriand  and Goldner, 1943; Mcleod, 
1970; Szkudelski, 2001). The intraperito-

neal route of alloxan was chosen as it has a 

wider safety margin than the intravenous 

route. 
2. Collection of blood samples and 

determination of blood glucose level: 

         Blood samples were taken after 5 
hours fasting (Mirsky et al., 1956) from the 

tail veins of rats. Samples were collected 10 

days after diabetes induction procedure. 
Blood glucose level was determined using a 

portable glucose analyzer (Eliziane et al., 

2003).  

Statistics: 
         Results were presented as arithmetic  
means + standard error (M+ SE).   

Statistical significance was calculated by 

one tailed Student's "t" test. P <0.05 was 
considered significant. 

 

Results 
 

Effect of alloxan on blood glucose of 

control non-treated rats: 
         The blood glucose level of control 

non-treated rats was 83.75 + 6.9 mg/100ml 

blood when measured 5 hours after fasting. 
Intraperitoneal alloxan administration in a 

dose of 200mg/kg body weight induced 

significant increase in the blood glucose 

level. Measurements were done on the 3 rd, 
10th and 17th   days post alloxan administ-

ration.  The blood glucose levels   were 

(616.25+ 37.7), (516.25+31.6) and 
(436.25+ 38.7) mg/dl, respectively (Table 1 

and Figure 1). The increased blood sugar 

level was significant with all measurements 
(P < 0.05) as compared with normal rats. 

This relative decline of the hyperglycemic 

state recorded on the 17th day is most 

probably due to regeneration of some of the 
beta-cells of the pancreas. 

 

Effect of erythromycin on blood glucose of 
rats: 

         The effect of different doses of 

erythromycin on the blood glucose level of 
normal rats was studied. The results showed 

that, erythromycin when given daily for 7 

successive days in the following doses: 25, 

50, 100 mg/kg body weight, induced a 
significant decrease in blood glucose level 

from 83.75 + 6.9 mg/dl to 66.25+4.8, 58.75 

+ 5.9 and 54.37 + 5.2 mg/dl, respectively. P 
value was <0.05 in all the dose levels of 

erythromycin used (Table 3 and Figure 3). 

Erythromycin administration, in a dose of 

50 mg/kg body weight, to alloxan diabetic 
rats starting from the 10

th
 day post-alloxan 

and for 7 successive days, produced non-

significant change in the hyperglycemic 
state. The blood glucose level was 

(423.75+55.6) mg/dl, while the control 

blood glucose level was (436.25+38.7) 
mg/dl (p > 0.05) (Table 4). However, the 
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combined therapy of tolbutamide (100 

mg/kg) and erythromycin (50 mg/kg) for 7 

successive days starting from the 10
th
 day 

post alloxan produced a significant 

lowering of the blood glucose level from 

423.75+55.6 mg/dl to 125.62+20.4 mg/dl 

(P<0.05) (Table 4 and Figure 4). 
 

Effect of tolbutamide on blood glucose of 

normal non-treated and alloxan diabetic 
rats: 

         Tolbutamide was given in dose of 100 

mg/kg body weight twice daily for 7 

successive days to normal and to 

alloxanized rats starting from the 10
th
 day 

post-alloxan injection. The results showed 
significant decrease in the blood glucose 

level of control rats from (83 + 3.6) mg/dl 

to (58.75+4.8) mg/dl, (P <0.05) (Table 2).  

Also, the alloxanized rats showed 
significant decrease in the blood glucose 

level from 516.25+31.6 mg/dl to 

285.5+22.7 mg/dl (P <0.05) (Table 2 and 
Figure 2). These results suggest the 

regeneration of the beta cells of Langerhans 

as well as its insulin functioning capacity. 

 

Table1: Blood glucose level (mg/dl) in control rats and 3, 10 and 17 days after alloxan 

(200mg/kg b.w., i.p.). 
 

 (Rat numbers) Blood glucose 

Control (zero 

time) 

Blood glucose 

3rd day 

Blood glucose 

10th day 

Blood glucose 

17th day 

1 

2 

3 

4 

5 

6 

7 
8 

70 

85 

85 

95 

80 

80 

85 
90 

680 

560 

630 

580 

650 

590 

640 
600 

480 

500 

560 

480 

540 

490 

560 
520 

410 

500 

380 

400 

480 

420 

460 
440 

Mean + S.E. 83.75 +6.9 616.25+37.7 516.25+31.6 436.25+38.7 

P value**  <0.01 < 0.01 < 0.01 

* Blood glucose was measured 5 hours after meals. 

** P value calculated in comparison with control. 

 

Figure 1: Blood glucose level (mg/dl) in control rats and 3, 10 and 17 days after alloxan 

(200mg/kg b.w., i.p.).
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Table 2: Effect of tolbutamide (tolb., 100 mg/kg b.w., twice daily orally for 7 successive 

days) on blood glucose level (mg/dl) of normal non-treated and on  alloxan 

diabetic rats 10 days after induction of diabetes 
 

 (Rat numbers) Control Tolb. Treated non-
alloxan  treated 

Alloxan treated 
non-tolb. Treated 

Alloxan and tolb. 
Treated 

1 

2 

3 

4 

5 

6 

7 

8 

70 

85 

85 

95 

80 

80 

85 

90 

50 

55 

60 

65 

55 

65 

60 

60 

480 

500 

560 

480 

540 

490 

560 

520 

260 

290 

300 

320 

300 

280 

260 

250 

Mean + S.E. 83.75 + 6.9 58.75+4.8 516.25+31.6 285.5+22.7 

P value P <0.05 <0.05 <0.05 

Blood glucose was measured 5 hours after meal 

P value calculated in comparison with control. 

Figure 2:Effect of tolbutamide (tolb., 100 mg/kg b.w., twice daily orally for 7 

successive days) on blood glucose level (mg/dl) of normal non-treated and on  

alloxan diabetic rats 10 days after induction of diabetes
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Table3: Effect of different doses of erythromycin (eryt.) for 7 successive days on     blood 

glucose level (mg/dl) of normal non-alloxan treated rats 
 

(Rat numbers) Control Erythromycin 

25mg/kg 

Erythromycin 

50mg/kg 

Erythromycin 

100mg/kg 

1 

2 

3 

4 

5 

6 
7 

8 

70 

85 

85 

95 

80 

80 
85 

90 

70 

65 

70 

60 

65 

75 
65 

60 

60 

65 

65 

50 

55 

50 
65 

60 

65 

50 

55 

50 

50 

55 
60 

50 

Mean + S.E. 83.75+6.9 66.25+4.8 58.75+5.9 54.37+5.2 

P value  <0.05 <0.05 <0.05 

Blood glucose level was measured 5 hours after meals 

P value calculated in comparison with control. 
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Figure 3:Effect of different doses of erythromycin (eryt.) for 7 

successive days on blood glucose level (mg/dl) of normal non-

alloxan treated rats
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Table 4: Effect of erythromycin (50 mg / kg b.w.) for 7 successive days on blood glucose 

level (mg/dl) of alloxan diabetic rats (10 days) and diabetic rats treated by 

tolbutamide (tolb., 100mg/kg b.w. twice daily orally for 7 successive days). 
 

(Rat numbers) Alloxan Erythromycin  + alloxan Erythromycin + alloxan 

+ tolb. 

1 

2 
3 

4 

5 

6 

7 

8 

410 

500 
380 

400 

480 

420 

460 

440 

500 

360 
420 

320 

450 

420 

440 

480 

120 

145 
130 

100 

110 

165 

105 

130 

Mean + S.E. 436.25+38.7 423.75+55.6 125.62+20.4 

P value  >0.05 <0.01 

Blood glucose was measured 5 hours after meals.  

P value calculated in comparison with control. 
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Figure 4: Effect of erythromycin (50 mg / kg b.w., for 7 successive days) on 

blood glucose level (mg/dl) of alloxan diabetic rats (10 days) and diabetic 

rats treated by tolbutamide (tolb., 100mg/kg b.w. twice daily, orally for 7 

successive days).
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Discussion 

         Diabetes mellitus is considered to be 

one of the most widely spread metabolic 

diseases known all over the world. 
         The combined  use  of  oral hypogly-

cemics  and  antibiotics  is  very  common, 

as  some  diabetics are  subjected to infec-
tion and are in need for antibiotics  admin-

istration  (Davidson, 1981). 

         In the present study, diabetes was 

induced by alloxan, which is a pancreo-
toxic substance given intraperitoneally to 

rats in a dose of 200mg/kg body weight, as 

rats are considered good models for diabe-
tes mellitus (Smith, 1946). 

         The blood glucose level of control rats 

used in this work was 83+ 3.6mg/dL. The 

intraperitoneal administration of alloxan 
caused significant hyperglycemia (Table 1). 

The blood glucose level in alloxanized rats 

was estimated on the 3
rd
, 10

th
 and 17

th
 day 

post-alloxan injection, and was 620 + 19.8, 

520 + 18.76 and 440+ 20.39 mg/dl, respec-

tively. There  were  significant changes  
between  the  three  levels  and  that  of  the 

control (P<0.05). The action of alloxan on 

the pancreas is preceded by its rapid uptake 

by the B cells (Boquist et al., 1983). Rapid 
uptake by insulin-secreting cells has been 

proposed to be one of the important features 

determining alloxan diabetogenicity.      
Another aspect concerns the formation of 

reactive oxygen. A similar uptake of 

alloxan also takes place in the liver. 

However, the liver and other tissues are 
more resistant to reactive oxygen species in 

comparison to pancreatic B cells and this 

resistance protects these tissues against 
alloxan toxicity (Tiedge et al, 1997; 

Szkudelski, 2001).  

         The relative decline of the diabetic 

state on the 10
th 

day and on the 17
th
 day 

(520 + 18.76  and 440 + 20.39mg/dl, 

respectively)  might be attributed  to  the  

beta-cells  that  survived  the  alloxan toxic  
effect  or due  to  new  formation  of  beta-

cells from the duct epithelium of the 

exocrine portion of the pancreas.  These                                                                                                                                                                                                                                  

findings coincided with Manhaff and De 
Loach (1948), Abdel Wahed et al., (1964) 

and Bunnag et al. (1967) who reported the 

recovery of the diabetic state after alloxan. 
However,  the present results did not 

coincide with  the  findings  of  Tomlison  

and  Yusof (1983)  that  the  diabetes  
induced  by  alloxan  is  a permanent  

irreversible  process. 

         Tolbutamide administration in a dose 

of l00 mg/kg orally,  twice daily for 7 
successive  days from  the  10

th
  day post-

alloxan  injection, induced a significant 

decrease in the hyperglycemic state from 
440 + 20.39 mg/dl to 339 + 45.17 mg/dl 
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(P< 0.05). This effect of tolbutamide might 

be attributed  to  regeneration  of  functio-

ning  beta-cells that secrete insulin in 
amounts which  might  be  just  sufficient  

to  decrease  the  blood  glucose  but  not to  

bring it  back  to  normal. This relative 

improvement of the diabetic state was 
verified by Halt et al. (1955). However, the 

results in the present work differed from 

that of Mirsky et al. (1956) who found that 
tolbutamide was ineffective in treating 

alloxan-diabetic rats. 

         Erythromycin, the oldest member of 

the macrolide group of antibiotics, has been 
widely used since 1952 in the management 

of infections. It has been considered as the 

drug of choice for Legionnaire’s disease, 
pertussis, diphtheria, lower respiratory tract 

infections caused by Mycopneumoniae, 

Chlamydia pneumoniae and Chlamydia 

trachomatis, and enteritis causes by 

Campylobacter jejuni. It is also indicated 

for the treatment of syphilis, for strepto-

coccal, staphylococcal and pneumococcal 
infections, genital infections caused by 

Ureaplasma urealyticum, and to prevent 

rheumatic fever and endocarditis in 
patients, who are allergic to beta lactam 

antibiotics (Henry, 2000). 

         A number of salt derivatives of 
erythromycin were introduced in an attempt 

to improve its tolerability, pharmaco-

kinetics and dosage schedule. Although, 

these preparations were successful in impr-
oving its tolerability, no derivative was 

successful in reducing its drug interactions 

(Mastour et al., 2002). 
         Several mechanisms exist by which 

erythromycin interacts with other drugs or 

vice versa. The most common mechanism 

involves the inhibition of various subclasses 
of the cytochrome P450 enzyme system. 

Erythromycin is metabolized by CYP3A 

and CYP1A and initially it causes an 
induction of these enzymes.  However, this 

is rapidly followed by significant inhibition 

through the formation of inactive 
enzyme/metabolite complexes (Guy and 

Amsden, 1995)  

         The administration of erythromycin in 

three different dose levels 25, 50 and 100 
mg/kg body weight for 7 successive days to 

normal rats produced significant decrease 

(P < 0.05) in the blood glucose levels. This 

hypoglycemic  effect  of  erythromycin 

might be due  to its  inhibitory  action  on  
the  mitochondrial protein  synthesis and  

thus  would  preserve  insulin from  being  

destroyed by the liver glutathione insulin 

transhydrogenase; this explanation is in 
accordance with the opinion of Wheelden 

and  Lehninger (1966) and Varandani  and 

Nafz (1976).  
         Since there was no significant 

difference  between  blood  glucose  levels  

of  rats  treated  by different  doses  of  

erythromycin, the  (50mg/kg  dose) was 
chosen for further experiments i.e. in 

combination with tolbutamide. 

         The  administration  of  erythromycin 
(50 mg/kg) for 7 successive days starting  

from  the 10
th 

day post-alloxan injection 

produced a non-significant effect in the  
blood  glucose level (Table 4)  compared to 

the  control  alloxan  diabetic  rats. These 

results might be due to inhibition on 

peripheral glucose utilization or due to 
damage of liver cells by alloxan 

intoxication (Luken et al., 1949). 

         The administration of erythromycin, 
which  inhibits the activity of liver micro-

somal  enzymes (Christensen and Shove-

sted, 1969),  and  in combination  with  
tolbutamide  which is metabolized in the 

liver after alloxan  injection  produced  a  

marked  decrease in  the  blood  glucose  

level  which was  105 + 11.31 mg/dl comp-
ared  to  that  of  the  control  alloxanized  

rats  treated by  tolbutamide  alone  (was  

339 + 45.17mg/dl). That  was  explained  
by  Thomas and  Ikeda (1966) that 

erythromycin caused  an  increase  in  the  

half-life  time of  tolbutamide  (normally  5-

10 hours)  and  accumulation of  unchanged  
tolbutamide  in  the  plasma with more beta 

cell stimulation and insulin production. 

         In conclusion, the results showed that 
erythromycin administration  to  normal  

rats  produced a significant  decrease in  the  

blood glucose  level,  while  its  adminis-
tration to  alloxan  diabetic  rats  produced  

a  non-significant change  in  the  blood  

glucose  level.  However, erythromycin 

greatly and significantly potentiated the 
hypoglycemic effect of tolbutamide when 

given in combination. 
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رٍثروسَه الي جبوب تولبَوتبمَد علي مستوى سكر الدم فٌ  ألأثر استعمبل ا

 الفئران المصببة ببرتفبع سكر الدم
 

 *السَد أحمد زكٌ -**محمد حسه البكرً -*عمرو أحمد حشمت
 **ّ أسْ٘ط* أقسام األدّٗة بكل٘ة طب األزُر فرعٖ القاُرة

 

        
ّ الوضتتتاداا  اليْ٘ٗتتتة  ًقاتتتة   ُاهتتتة   لل يتتت     كاًتتتل الة قتتتة    بتتت٘ي ستتتكر التتت م          

عٌِتتتا     ٘تتت  أى     بةتتت     هركتتتٖ    الستتتكر    ّ ٘تتتر  هركتتتٔ الستتتكر هةركتتتْى 
إل تتت ار هتتترل ال تتتْف الستتتكرٕ فتتتٖ ( أللتتتْكساى)لِتتتا  ّ فتتتٖ   ُتتت ا  ال يتتت  أستتت   م   

ه٘ل٘جتتترام فتتتٖ ال جْٗتتتن ال رٗ تتتًْٖ فتتتٖ العطتتتراى ألًتتتَ ٗيتتت ر عا تتتا  200جرعتتتة قتتت  ُا 

ٔ ل  ٗتتا ال ٘ تتا فتتٖ جتتس   ًجرُتتاًس ّبةتت  ف تترة ف يستتي  التتة ا فعتتا  الستتكر ًْع٘تتا هٌ قتت

  .ً ٘جة فج ٗ  بٌاء خ ٗا ال ٘ ا الٌشاة

ّ اخ ٘تتترا العطتتتراى فتتتٖ ُتتت ٍ ال  استتتة الوةول٘تتتة  ٘تتت  أى أعتتترال هتتترل الستتتكر          

  .فشابَ هث٘ل ِا فٖ األًساىا لْكساى الوي ثة بوادة 

ستتت ة الستتتكر بةٌ٘تتتاا التتت م بةتتت  ثتتت ر ستتتاعاا هتتتي  تتت٘ام العطتتتراى ّ قتتت  ق٘ستتتل ً         

كوتتتا فتتتن اخ  تتتا  فتتت ث٘ر . ّظِتتتر جل٘تتتا ا فعتتتا  ًستتت ة الستتتكر بالتتت م ً ٘جتتتة ليقتتتي األلتتتْكساى
أ ٗثرّستتتتت٘ي علتتتتتٖ هستتتتت ْٓ الستتتتتكر فتتتتتٖ الوجوْعتتتتتة الضتتتتتاباة ّكتتتتت ل  فتتتتت ث٘رٍ علتتتتتٔ 

 .الوجوْعة الورٗضة فٖ ّجْد ّع م ّجْد هادة ال ْل ٘ اه٘ 

ا فتتتتن اخ  تتتتا  فتتتت ث٘ر هتتتتادة ال ْل ْ٘فاه٘تتتت  لوتتتت ة ستتتت ةة أٗتتتتام فتتتتٖ جرعتتتتة قتتتت  ُا كوتتتت        

كجتتتن هتتترف٘ي ْٗه٘تتتا بتتتالعن علتتتٔ العطتتتراى الا ٘ة٘تتتة ّ الو تتتابة بوتتترل الستتتكر /هجتتتن100

فتتتٖ ال٘تتتْم الةا تتتر بةتتت   قتتتي أللتتتْكساى  فْجتتت  اى فْل ْ٘فاه٘تتت  اًقتتت  ًستتت ة الستتتكر بالتتت م 

هلتتتتت   التتتتتٖ   100/هتتتتت  516.25+ 3.16هتتتتت   ّ 100/هتتتتت  83.75 + 6.9لكلِ٘وتتتتتا هتتتتتي 

هتتتتتت   علتتتتتتٔ ال رف٘تتتتتتب ّ  100/هتتتتتت  285.5+ 22.7هتتتتتت   ّ 100/هتتتتتت  58.75 +4.8

ثلتتتتٔ ( الجرعتتتتة الة ج٘تتتتة)كجتتتن ث ٗثرّستتتت٘ي /هتتتت  100بجعاتتتاء هتتتتسٗ  هتتتتي فْل ْ٘فاه٘تتتت  
العطتتراى الورٗضتتة بالستتكر لوتت ة ستت ةة أٗتتام علتتٔ ال تتْالٔ بتت ءا هتتي ال٘تتْم الةا تتر بةتت   قتتي 

  +38.7اًقتتت  ًستتتت ة ستتتكر التتت م ًق تتتتا هليْظتتتا هتتتتي    أللكتتتْزاى ّجتتت  أى أ ٗثرّستتتت٘ي

ُّتتتت ا ً ٘جتتتتة ال تتتت ث٘ر .هتتتت    100/هتتتت  125.62 +20.4هتتتت  التتتتٖ   100/هتتتت   436.25

الوثتتت ظ أل ٗثرّستتت٘ي علتتتٔ ًشتتتاط ثًسٗوتتتاا الك تتت  هوتتتا ٗتتتتدٕ زٗتتتادة عوتتتر دّاء ّل ْ٘فاه٘تتت  

 .فٖ ال م ّبال الٖ زٗادة ًشاطَ


