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ABSTRACT 

 
Ceftriaxone is a drug proved to have efficacy on community acquired infection 
including uncomplicated gonorrhea, acute pyelonephritis and various infections in 
children. Recent studies have demonstrated that ceftriaxone induces reversible 
precipitates in the gallbladder. This complication is referred to as "biliary 
pseudolithiasis", and it has symptoms similar to the liver dysfunction usually occurs 
in children receiving high doses of ceftriaxone. The patient's jaundice subsides, and 
the liver function test results usually improve, and return to baseline levels after the 
end duration of treatment. The present study was designed to describe the effect of 
high dose and abuse treatment of experimental rats with ceftriaxone (500 and 1000 
mg/kg B.W.) every 12 hours for one week on liver function tests.. After 7 days of 
therapy, (ALT, AST), total, direct, and indirect bilirubin levels were evaluated in the 
experimental rats and the concentration of the drug was determined by high pressure 
chromatography. The results of the study showed significant elevation in all measured 
parameters by the end of one week ceftriaxone therapy. Therefore, it could be 
concluded that the choice of a more safe and potent antibiotics require selective 
investigation concerning the group of antibiotic, the dosage and the duration as well 
as the type of disease(1).   
 

INTRODUCTION 
 

Antibiotics are substances, 
produced in substrates during the 
growth of microorganism, which in 
low concentration destroy or inhibit 
the growth of other species of 
microorganism .Therefore, the 
antibiotics are generally considered as 
antimicrobial and  in other conditions 
are used as anti-infection drug . Third-
generation cephalosporins is 
commonly used and proved to have 
antimicrobial activity against many 
gram-positive and gram-negative 

organisms. Generally, ceftriaxone is a 
safe antibiotic(1); however, 
symptomatic biliary sludge has been 
reported in rare instances, most of 
which have involved children. It is 
uncommon for ceftriaxone to cause 
increases in laboratory indices, such 
as bilirubin levels and (AST,ALT), 
used similarly to cefataxime for the 
treatment of susceptible(2) infections. 
They include Chancroid, endocarditis. 
shigellosis, gonorrhea, lyme diseases, 
Meningitis .Pneumonia , septicaemia , 
syphilis, and typhoid fever . It is also 
used for surgical infection prophylaxis 
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(3).The present study deals with the 
HPLC assay to evaluate the efficacy 
of the drug  ceftriaxone on the long 
term high dose and abuse 
administration effect on experimental 
animal rats. The dosage as well as 
duration of the antibiotic 
administration were also considered.    
 
MATERIALS & METHODS 

 
1-Test drug 

Ceftriaxone, SANDOZ 500 mg 
and 1 gm as (ceftriaxone sodium 
cephalosporins antibiotics) 
 2-Dosage and Administration 

20 to 50 mg/kg once daily, the 
maximum dose should not exceed 50 
mg/kg once daily (equivalent to 500 
and 1000mg/vial) were administrated 
two time every 12 hrs in a dose of 20 
and 50 mg/kg body weight  for a  one 
week, These doses were equivalent to 
human therapeutic dose of the test 
drug  
3-Experimental Design 

40 Male albino rats from the 
animal house of National 
Organization for Drug Control and 
Research (NODCAR) weighting 150-
250 grams were used in thestudy. 
Control animals were included 
simultaneously with experimental 
groups .Rats were divided equally into 
four groups ten in each .All rates were 
fed on the normal basal diet(4)and 
treated with the equivalent therapeutic 
dose of antibiotic drug  ceftriaxone.  
Group (1) rats fed on the normal 
basal diet for a period of one week 
and not treated with ceftriaxone used 
as a control. 
Group (2) rats fed on the normal 
basal diet and treated with ceftriaxone 

500 mg/kg b.w for a period of one 
week.  
Group (3) rats fed on the normal 
basal diet and treated with ceftriaxone 
1000 mg/kg b.w, for a period of one 
week  
Group (4) rats fed also on the normal 
basal diet and treated twice daily with 
ulternative doses of ceftriaxone one 
time with a dose (500) mg/kg b.w. and 
the other with (1000 ) mg/kg b.w  for 
a period of one week . 
4-Chemicals 

All chemicals were of pure 
analytical grade (HPLC 100 %), 
Purchased from Biosystems , Randox 
and Biomerieux 
HPLC assay of ceftriaxone according 
to(5). 
Mobile phase 
Buffer PH 7 13.6gm dibasic 
potassium sulfate + 4 grams 
monobasic potassium phosphates  
complete with  distilled water to 1 
liter , adjust PH till 7 with H3PO4 or 
KOH Buffer PH 5 25.8 gm of sodium 
citrate  in 500 ml  distilled water, 
adjust PH till 5 with H3PO4 or KOH 
3.2 gm heptansulphonic acid in 400 
ml Acetonitril + 44 ml buffer PH 7 + 
4 ml buffer PH 5 and complete with 
distilled water to 1 liter 
HPLC Conditions: 
Column C18 phenomenx (4.6 mm x 
125 mm x 5u) or equivalent 
Flow rate = 2 ml/min  
Wave length 270 nm 
Chart speed 0.5 cm/min  
Retention time 1.458 min  to separate 
the test drug antibiotic ceftriaxone and  
the percentage of the drug 
concentration in each vial was 
determined  
5- Blood samples were withdrawn 
from retinobulbar venous plexus by 



 
 
Bull. Egypt. Soc. Physiol. Sci. 26 (2) 2006                                                 Mohamed 

 
329

means of fine capillary glass tube. 
Sera were separated and kept at –2 
degree centigrade until the time of 
determination of the following 
parameters: 
a- Total, direct, and indirect 

bilirubin serum levels(6).  
b- AST(SGOT) and ALT(SGPT) 

aminotransferase enzyme 
activities(7).  

Statistical analysis: 
The obtained data were 

statistically analyzed by NOVA 
using(8)  for different groups, and 
p<0.05 was considered significant. 
 

RESULTS 
 

The data shown by high pressure 
liquid chromatography (HPLC) 
revealed that the mean peak area of 
the ceftriaxone standard= 524405, the 
mean peak area in either case of the 
ceftriaxone tests are = 54355 (500 
mg/kg b.w) and 540353 (1000 mg/kg 
b.w) 

The mean values of the peak area 
of the, test, standard and concentration 
of ceftriaxone in either case (500, 
1000) mg/kg b.w respectively by high 
pressure liquid chromatography 
(HPLC) conditions. 

 
Table 1: Retention time,peak area and concentration of ceftriaxone in the 
different groups of the study. 

     Retention 
time by min 

Area 
by mV 

500 mg/v2 1000 mg/v 

Test 1.555      54300 
    54571 

    53450 
    54657 

Standard 1.555     52788 
    52093 

      

Mean      524405            544355       540535 
Concentration of 
ceftriaxone %

     103.8% 
   519.5 mg/v 

  103.75% 
  1037.5mg/v 

Fig 1: Mean peak area of ceftriaxone test and standard 
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The concentration of ceftriaxone 
in the two cases can be determined  by 
dividing  the mean peak area of the 
test divided on the mean peak area of 
the standard x100 as 544355 / 524405 
x100 =103.8  % , (103.8 x 500 ) = 
519.02 mg/kg b.w and 103.75 % 
which equivalent  1037.5 mg/kg b.w 
respectively and system suitability 
was adjust. 

Elevations concomitant with 
antibiotic ceftriaxone administration 
were detected in serum total and 
conjugated bilirubin , serum ALT 
(SGPT) and AST (SGOT). However, 
aggravated hyperbilirubinaemial 
effect were noticed in long term high 
dose and abuse administration in 
groups 3 and 4 as shown in table 2. 

 
 

Table 2: Serum Total, direct and indirect bilirubin (mg/100) (Mean values ±SE) 
of experimental  male albino rats treated with long term high dose and abuse  of  
ceftriaxone (500 and 1000 /mg/b.w ) compared to normal duration and control. 
 
Biochemical 
Parameters 
(mg/100) 

Group (1) 
Control 

Group  (2)  
Normal duration 

Group(3) 
long term high 

dose 

Group(4)  
Abuse 

Totalbiliru    
T. Bilirubin  

0.35±0.5   0.40**±0.15 0.70**±0.03 0.82**±0.02 

Direct  bilir   
D. Bilirubin 

0.15±0.002 0.20*±0.002 0.25 **±0.002 0.28**± 0.002 

Indirect  bi    I. 
Bilirubin 

0.20±0.002 0.20±0.002 0.35**±0.007 0.47**±0.007 

 
P> 0.05   Non  Significant 
**P< 0.01 Highly  Significant  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 2: Mean values of serum total, direct and indirect bilirubin in the four different 
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The transient elevation in liver 
enzyme (AST and ALT) values 
reported during the normal duration of 
the test drug antibiotic administration 
in group (2) was replicated nearly 
twice time or more in long term high 
dose and abuse of ceftriaxone. Mainly 
significantly elevated values were 
recorded in ALT (SGPT) and AST 

(SGOT) enzymes in groups (3 and 4). 
Meanwhile, AST was extended in the 
elevation from group (3) to group (4) 
and maintained elevated after the 
administration of the ceftriaxone due 
to the extend of the half life 
elimination of AST immunoglobulin 
complex as shown in the table 3.  

  
 
Table 3:   Serum ALT (SGPT) and AST ( SGOT) u/L (Mean values ±SE)of 
experimental male albino rats treated with  long term high dose and abuse of  
ceftriaxone compared to control and normal duration of the test drug 
 

Biochemical 
Parameters (U/L) 

Group (1) 
Control 

Group  (2)  
Normal duration 

Group (3) 
long term high 

dose 

Group(4)  
Abuse 

ALT (SGPT) 6. 5±0.5 13.8**±0.7 20.8**±1.2  24. 5** ±1.4 

AST (SGOT) 9.8±0.5 11. 5*±0.7 14.8 **±0.9   18.7±1.2 

AST/ALT ratio 1.5 0.83** 0.71**      0.76** 

P> 0.05   Non  Significant 
**P< 0.01 High  Significant 

 
 

 
Fig 3: Mean values of serum ALT, AST u/L and AST/ALT ratio in the four 

different groups 
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DISCUSSION 
 

In the present study, the 
biological effect of long term and 
abuse administration of ceftriaxone 
were studied in experimental animals. 
      The results of  this study showed 
that the administration of cefatriaxone 
500 and 1000 (mg/kg.b.w) did not 
cause any marked elevations in the 
serum direct bilirubin this means that 
no displacement for the conjugated 
bilirubin has occurred in normal rats 
injected with ceftriaxone(9,10). 
      Similar finding were demonstrated 
(11), who failed to demonstrate any 
measurable displacement of bilirubin 
from albumin in newborn infants 
given the antibiotic. Therefore, the 
recorded increase in serum total 
bilirubin  as in  groups (3 and 4) could 
be referred to increase in 
unconjugated form(12).  

It may be pointed out that 
unconjugated hyperbilirubinaemia(9) 
can result from toxin induced liver 
dysfunction such as that caused by 
chloroform, arsphenamines, carbon 
tetrachloride, acetaminophen, hepatitis 
virus and cirrhosis etc. Although most 
of this acquired disorders could be due 
to pranchymal cell damage, there is 
frequently a component of obstruction 
of biliary tree within the liver that 
may results in the presence of some 
conjugated hyperbilirubinaemia(13). 
The undue effect of ceftriaxone 
seemed to be belonging to symptoms 
similar to the last disorder, since, it 
has been indicated in groups (3 and 4). 

The results shown in group (3 and 
4) revealed that the two cefatriaxone 
doses (500 and 1000) mg/kg.b.w 
caused elevation in the serum total 
bilirubin level at the end of 

experimental period. Such an effect 
could be due to residual property 
appeared after the excretion of the 
antibiotic from tissues to the bile. 
these explanation seemed consistence 
with previous reports stated that there 
is extensive excretion of ceftriaxone 
in bile(12).  

The recorded elevations seemed 
consistent with previous studies which 
reported that ceftriaxone competition 
with bilirubin for albumin binding(14) 
therefore, it may increase serum 
bilirubin level(15). 

Elevations in serum total bilirubin 
that was  not coupled with similar 
elevations of serum direct bilirubin 
started from initial administration of 
ceftriaxone and maintained with the 
same significance of magnitude (in 
case of long term high dose and abuse  
administration) until the end of the 
experimental period (one week) of 
rats, could be referred to the 
competition between the excess serum 
total bilirubin and ceftriaxone with the 
high affinity sites of albumin where 
excess bilirubin can be bound only 
loosely to the low affinity(16) site. 

It may be also pointed out that a 
number of compounds such as 
antibiotics and other drugs compete 
with bilirubin for the high affinity 
binding site on albumin(17). 

As it has been previously 
recorded  that the treatment of 
experimental rats with ceftriaxone in 
normal duration to the end of 
experimental period (one week) not 
cause any effect on serum AST, ALT 
and  T.bilirubin .Therefore , any 
significant fluctuations in these 
enzymes would be consequences of 
the long term high dose and abuse 
administration of ceftriaxone only.  
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The data shown in (group 3, and 
4) proved that this was the case where, 
almost always, identical significance 
of magnitude for the recorded 
elevations under long term high dose 
and abuse conditions were indicated 
after administration of the ceftriaxone. 
Meanwhile, similar duration of effects 
were also recorded. 

The recorded elevations in serum 
level of AST and ALT seemed 
consistent with the general properties 
of the groups to which the ceftriaxone 
were recorded(18). 

According to these authors the 
abnormality in liver enzymes during 
ceftriaxone were probably with no 
clinical significance, other authors 
also reported that cephalosporins liver 
enzymes elevations have been 
transient , returning to normal after 
withdrawal of treatment at the end of 
experimental period (one week) as in 
group (2) . 

The data shown in group (3  and 
4) revealed that the elevations 
recorded in AST and ALT level after 
the administration of the two dosages 
(500,1000 mg/kg/b.w)  of cefatriaxone 
to normal rats were  persistent until 
the end of the experimental period. 
This finding could be due to the so 
called macro AST. In this conditions 
the specific enzyme protein is bound 
to an immunoglobulin (usually to 
IgG) and the prolonged half-life 
elimination of the enzyme 
immunoglobulin complex is thus 
extended(19). 

It may be pointed out that the 
recorded elevations in the serum in 
AST and ALT seemed to be 
characteristic for the ceftriaxone 
antibiotic, these results were 
consistent with those reported by (20) 

for the third–generation 
cephalosporin. 
      The AST/ALT ratio that was 
performed according to(21)was 
significantly varied from the 
corresponding controls under normal 
duration to the long term high dose 
and abuse conditions. Similar findings 
were indicated after investigating the 
relationship between therapy with 
cephalosporins antibiotic (ceftriaxone) 
and alteration in serum level enzymes 
and bilirubin in human subjects)  
Conclusion 

The prementioned results strongly 
suggest that antibiotic test 
cefatriaxone as well as the long term 
high dose treatment and abuse 
administration displayed variable side 
effects on serum total bilirubin pattern 
as well as liver enzymes under normal 
conditions. Meanwhile, in case of 
long term high dose and abuse 
administration of ceftriaxone 
aggravated the recorded side effect 
showing symptoms similar to liver 
dysfunction in many case of 
hyperbilirubinaemia and jaundiced 
conditions. However, calcium 
ceftriaxone salts was a major 
component of bile stone associated 
with biliary sludge and 
pesudolithiasis(22,23). 

This study confirms the 
possibility of precocious biliary 
lithiasis under ceftriaxone therapy in 
childhood and their spontaneous 
dissolution after discontinuation of the 
drug. Therefor, caution in the 
treatment of  neonates , ill children 
aging less or equal 10 years ,  
(hypoprothrombinemial children) (24) 
and  some jaundiced adult by high 
dose and abuse of ceftriaxone . 
Therefor ,it may also convenient to 
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reduce ceftriaxone dosage during t 
treatment to prevent the habitation and 
synthesized conditions of 
pesudolithiasis , biliary sludge (25) and  
intractable hiccups (26).Clinicians need 
to be aware of the association of 
ceftriaxone with biliary 
pseudolithiasis ,  and jaundiced 
patients, were monitor accordingly 

It may pointed out that biliary 
pesudolithiasis were also occur in 
children receiving high dose of 
ceftriaxone. The antibacterial and 
pharmacokinetic benefits of 
ceftriaxone outweigh the problem of 
reversible biliary pesudolithiasis with 
this drug.  
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دراسة حيوية لتأثير السيفاترياكسون  كمضاد حيوي بجرعات  مفرطة وعالية 
  وطويلة   على حيوانات تجارب بعد فصلة كروماتوجرافيا

  منصور حامد محمد غيط
  )نود كار(الهيئة القومية للرقابة والبحوث الدوائية  رئيس شعبة المضادات الحيوية

 
: فئــران ١٠لبينــو قســمت الــى أريــع مجــا ميــع كــل مجموعــة تحتــوى علــى فــأرا مــن النــوع األ ٤٠تــم إجــراء التجربــة علــى 

المجموعـــة األولـــى تتغـــذى علـــى الوجبـــة األساســـية وتســـتخدم كمجموعـــة ضـــابطة  والمجموعـــة الثانيـــة تتغـــذى علـــى نفـــس 
مجـــم والمجموعـــة الثالثـــة تتغـــذى علـــى نفـــس  ٥٠٠الوجبـــة الســـابقة وتخضـــع للحقـــن العضـــلي  للمضـــاد الحيـــوي المـــذكور 

مجـــم و المجموعـــة الرابعـــة تتغـــذى علـــى نفـــس الوجبـــة ١٠٠٠بــة وتخضـــع للحقـــن العضـــلي بجرعـــات عاليـــة التركيـــز  الوج
مجــم  هــذا وقــد اســتغرقت التجربــة أســبوعا تــم  ١٠٠٠مجــم و ٥٠٠المــذكورة وتخضــع لالســتخدام المفــرط للمضــاد الحيــوي 

الصـــفراء المرتبطـــة  -٢راء الكليـــة مســـتوى الصـــف -١-:بعـــدة ســـحب عينـــات الـــدم وبعـــد فصـــل المصـــل تـــم تقـــدير اآلتـــي 
  .وحساب الصفراء الحرة 

وكذا األنزيمات الناقلة لألمين كاأللنين واألسبرتات هذا وفد سبق ذلك فصل المضاد الحيـوي علـى أجهـزة التحليـل الـدقيق 
لتحديـد  بعد حقن المادة القياسية للمستحضر تحت نفس الظروف ونفس الوقـت) الكروماتوجرافى ( تحت الضغط العالي 

تركيز المضاد الحيوي قبل البدء في استعماله لألخذ في عـين  االعتبـار كفاءتـه لعـالج األمـراض المنـوط باسـتخدامه لهـا 
   -:وقد أظهرت النتائج ما يلي 

فبــل البــدء فــى اســتخدامه كعقــار وذلــك بعــد فصــلة علــى أجهــزة التحليــل الــدقيق ممــا % ١٠٣تركيــز الــدواء يصــل إلــي  -١
  .ته المنتظرة عند االستخدام يدل على كفاء

احــدث الحقــن زيــادة مؤقتــة لألنزيمــات الناقلــة لألمــين حيــث تــزول هــذه الزيــادة بــزوال المــؤثر أي تعــود إلــى معــدالتها -٢
رتفاعــات ممتــدة ومقاومــة للعــودة إلــى المســـتوى لطبيعيــة بعــد انتهــاء الحقــن كمــا فــي المجموعــة الثانيـــة وأخــرى أظهــرت ا

  )نظرا  لطول فترة نصف العمر للمركب المكون من المستحضر و إنزيم امينوجلوبيولن  اى جى جى( الطبيعي لها 
أحـدث االســتخدام الطويـل والمفــرط لجرعــات عاليـة مــن المستحضـر إلــى زيــادة فـي مســتوى الصـفراء الكليــة والصــفراء -٣ 

  حدث خلال  في إنزيمات الكبد الناقلة لألمين كما فى المجموعة الثالثة والرابعةالمرتبطة وكذا ا
وبــذلك قــد خلــق الحقــن  بالمضــاد الحيــوي أعراضــا مشــابهة لألعــراض الوبائيــة للكبــد وقــد تكــون هــذه األعــراض مؤشــرا -٤

تخدام الجرعــات  المفرطــة حقيقيــا  لحــدوث حصــوات مراريــة او انســداد مؤقتــا فــي متفرعــات الحويصــلة المراريــة نتيجــة اســ
  . وعالية التركيز للمستحضر على المدى الطويل 

وتدل النتائج السابقة أن الحقن بالمضاد الحيوي المـذكور أدى إلـى تعميـق اآلثـار السـلبية السـابقة كمـا يستحسـن اخـذ    -٥
نون مــن صــفراء فســيولوجية الحيطــة و الحــذر فــي العــالج بالمضــاد الحيــوي المــذكور لألطفــال حــديثي الــوالدة الــذين يعــا

واآلخــرين المــرض بــاعتالل فــى الكبــد و األقــل مــن عشــر ســنوات وكــذا البــالغين الــذين يعــانون مــن أمــراض للكبــد كــالنزف 
  .وغيرة من األمراض المرارية المختلفة 

 


