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ABSTRACT

Abuse of drug has become a norm in the society due to people using drugs in doses not prescribed and time. Ergot
derived dopamine drugs has been of great advantage in the treatment of ailments and disorders, however, a
possible effect on the liver is envisaged, as the liver is saddled with the responsibility of drug metabolism. This
study assessed the effect of Bromocriptine and Cabergoline on the liver functionality and integrity. Twenty-five
rats grouped into five groups of five rats in each were used for this study. Group 1 was the control group, the rats
were administered Low and high dose of Bromocriptine for group 2 and 3, Low dose and high dose Cabergoline
for groups 4 and 5. The drugs were administered at the various doses twenty-four hourly. After a period of 21 days,
blood samples were collected and Liver harvested for bioassay. On analysis of Albumin, Total protein, Total
Bilirubin, Conjugated bilirubin, AST, ALT and ALP using standard laboratory procedures, results revealed that
both low and high dose Bromocriptine and Cabergoline increased the serum concentration of total protein,
albumin, conjugated bilirubin and total bilirubin, however albumin level showed no significant increase at P value
0.05. The results also observed that the concentration of ALT, AST and ALP all increased when administered High
and Low concentrations of Bromocriptine and Cabergoline. The increased variations in AST concentration were
significant at P<0.05. The histological examination result revealed that Bromocriptine caused congestion of the
central vein, vacuolation and nuclear pyknosis as well as tissue necrosis while those treated with Cabergoline
experienced congested central vein, vacuolation nuclear pyknosis and sinusoidal space expansion. The findings of
this study therefore suggests that both Cabergoline and Bromocriptine may alter the functionality and integrity of
the liver, dose dependent, with the most alteration in Cabergoline.
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INTRODUCTION hormone-dependent tumors.”!  Bromocriptine lowers
prolactin levels in the blood, inhibits prolactin- secretion
resulting in suppression of lactation and bound to
dopamine D2 receptor.”! Bromocriptine is also used
together with proper diet and exercise to lower blood
sugar levels in patients with type 2 diabetes.[*
Bromocriptine as reported by™ is helpful in preventing
or reducing milk production when this is needed for
medical reasons. Likewise, it is helpful in some types of
infertility, breast problems and menstrual problems
caused by higher-than-usual levels of prolactin.

Ergot-derived dopamine agonists are a group of
medicines consisting of bromocriptine, cabergoline,
dihydroergocryptine, lisuride and pergolide. They are
mainly used for the treatment of Parkinson’s disease,
either on their own or in combination with other
medicines. They are also used to treat conditions
including hyperprolactinaemia, prolactinoma and to
prevent lactation and migraine.™

Bromocriptine is an ergot alkaloid and dopamine D2
receptor agonist used in the treatment of Parkinson’s
disease, acromegaly, hyperprolactinemia and
galactorrhoea. The drug is also active against pituitary

Cabergoline is an ergot line derivative with potent,
selective and long-lasting inhibitory activity on prolactin
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secretion acting on dopamine receptors present in
pituitary lactotrophes.’? It is a dopamine receptor
antagonist used to treat a hormone imbalance in which
there is too much prolactin in the blood.®® Cabergoline
may be useful as long acting anti diabetic agent in
patients with type 2 diabetes mellitus. Carbegoline is
long acting agonist of dopamine which has a high
affinity to dopamine receptors (Type 2) treatment using a
dopaminergic agonist reduces hypothalamic stimulation
that increases during liver gluconeogenesis, lipids
synthesis and insulin resistance.*"

Recent studies have reported alteration of the normal
concentrations of some hepatic Biomarkers on exposure
to drugs and substancest*!, resulting to adverse effects,
which may cause a reversible or irreversible change,
including an increase or decrease in the susceptibility of
the individual to other chemicals, foods or procedures,
such as drug interactions.*? Drugs are important causes
of liver injury, more than 900 drugs, toxins, and
synthetic drugs have been reported to cause liver injury,
and drugs account for 20-40% of all instances of
fulminant hepatic failure.™ It has also been reported that
derivatives of the ergot alkaloid induced acute hepatitis
in Parkinson’s disease patients™, hepatotoxicity and
nephrotoxicity in mice.!*”!

A recent study categorized derivatives of the ergot
alkaloid as a drug-induced liver injury.*®! Toxic effects
on the kidneys related to medications are both common
and expected. Any drugs having nephrotoxic potential
can cause more than one pattern of injury.!”

The development of the symptoms of fibrosis has also
been known as a side effect of ergot-derived dopamine
agonists for many years, particularly when the medicines
are used for long periods.™

Drugs have been reported to be extensively metabolized
by the liver, hence, a consistent evaluation of the effect
of drugs on the liver is expedient for the normal
functioning and maintenance of the integrity of the liver.

It is against these contradictions that this study was
carried out, to assess the effect of Bromocriptine and
cabergoline on the liver biomarkers, as an indication of
the functionality and integrity of the liver.

MATERIALS AND METHODS

Experimental animals: Twenty-five adult female albino
rats were obtained from the Animal house of Rivers State
University, Port Harcourt and taken to the experimental
site where they were divided into 5 groups of five albino
rats each. They were allowed standard feed and water ad
libitum and allowed to acclimatize for 7 days.

Drug of study

Bromocriptine (2.5mg tablet) and Cabergolin (0.5mg)
were purchased from a Medical Pharmacy in Port
Harcourt, Rivers State, Nigeria for the study.

Experimental grouping/Administration: The female
albino rats were divided into five groups

Group 1: Feed + Water only

Group 2: Low dose Bromocriptine (2.5mg/kg BW) +
feed + water

Group 3: High dose Bromocriptine (5mg/kg BW) + Feed
+ Water

Group 4: Low dose Cabergoline (2.5mg/kg BW) + Feed
+ Water

Group 5: High dose Cabergoline (5mg/kg BW) + Feed +
Water

The administration was done 24 hourly using a 2 ml
syringe for oral administration via an oro-gastric tube.
These doses were determined based on comparative
dosage per body weight proportion akin to humans. The
administration was done for a period of 21 days.

Sample collection: Twenty-four hours after the last
administration, the albino rats were sacrificed, blood
samples were collected from each of the rats into sterile
sample bottles for analysis of the liver functionality and
integrity biomarkers. The liver of each albino rat was
harvested for Histological examination.

Sample analysis

Liver functionality was evaluated using the by the serum
concentration of total protein, total and conjugated
bilirubin and these were assayed as described™ for total
protein and™® for bilirubin contents.

Serum aspartate amino transferase (AST) and alanine
amino transferase (ALT) activities were estimated for
liver integrity using Randox reagent kit using 2, 4-
dinitrophenylhydrazine substrate.?”

Alkaline phosphatase (ALP) activity was determined
with the Randox reagent Kkit using the p-
nitrophenylphosphate substrate as described.*!

Histology of the liver

Liver organs were washed with saline to remove blood
stain and fixed in Bouin’s fixative, dehydrated with
different grades of alcohol, cleared in chloroform,
infiltrated with molten paraffin wax and embedded in
paraffin wax. Sections of 5um thickness were taken and
stained with haematoxylin and eosin and evaluated under
the light microscope.*?

Data analysis: The Mean + Standard deviation was
determined and one-way analyses of variance were
performed using SPSS version 25 software, thereafter,
the Turkey Post Hoc was done for multiple comparison.
The significance level was set at p<0.05.
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RESULTS
MEAN WEIGHT BEFORE AND AFTER ADMINISTRATION

B WEIGHT BEFORE ADMINISTRATION B WEIGHT AFTER ADMINISTRATION

. 5 .
[ I - =
~ — = <t —
~ — ~ 2
SR ‘ - o o
— — =
S
LDB HDB LDC HDC

CONTROL

e LDB:Low dose bromocriptine; HDB:High dose bromocriptine; LDC:Low dose cabergoline; HDC:High dose
cabergoline
Figure 1: Mean weight of albino rats before and After administration.

The chart of the mean weight of albino rats before and the different doses of Bromocriptine and Cabergoline
after administration revealed that the rats administered had a reduced body weight.

Table 1: Effect of Bromocriptine and Cabergoline on the non-enzymatic biomarkers of the Liver in female
albino rats.

Parameter Total Protein(g/dl) | Albumin (mg/dl) b"ﬁﬂgjizg(?:gj i) TOt?:ﬂ%'}éB“ bin
Group 1 (control) 68.67°+ 4.16 43.33%+ 3,51 7.174+1.17 11.67°%1.11
Group 2 (LDB) 76.50° + 3.42 45.75%+ 2,22 9.88% +3.09 16.25%+3.66
Group 3 (HDB) 73.50°+2.12 41.50%+2.12 9.60%+1.98°% 13.85% +£1.20
Group 4 (LDC) 73.33%+1.53 45.00%+2.00 11.67%+0.85 18.00° +0.70
Group 5 (HDC) 77.33°+2.52 46.33%+2.08 9.63%+1.21 14,732 £1.72

e Values are Mean + Standard deviation, Values with the same superscript are not significant at 0.05 level, Values
with different superscript are significant at 0.05level. LDB: Low dose Bromocriptine, HDB: High dose
Bromocriptine, LDC: Low dose Cabergoline, HDC:High dose Cabergoline.

The results on table 1 for the effect of bromocriptine and concentration of the serum at P value 0.05 level.
cabergoline on the liver functionality revealed that; However, the most increase in comparison to the control
Bromocriptine and Cabergoline at both low and high group was highest with the administration of
doses significantly increased the Total protein Bromaocriptine than Cabergoline.

W Total Protein W Albumin Conjugated bilirubin Total Bilirubin
-
B4 =
: | ﬂ I | T 1
CONTROL DC HDC
e LDB: Low dose Bromocriptine, HDB: High dose Bromocriptine, LDC: Low dose Cabergoline, HDC:High dose

Cabergoline.
Figure 2: Effect of Bromocriptine and Cabergoline on the non-enzymatic liver biomarkers.
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Table 2: Effect of bromocriptine and cabergoline in some enzymatic hepatic bio-makers of the liver in albino

rats.
Group AST(U/L) ALT(U/L) ALP(U/L)
Group 1(Control) | 57.67°%#252 | 26.00°+2.00 | 32.00°+9.85
Group 2 (LDB) 77.75°+1490 | 305°+500 | 36.75°+1187
Group 3 (HDB) 7750°+6.36 | 27.50°%6.36 | 41.00° + 24.04
Group 4 (LDC) 85.67°+4.04 | 27.33°#351 | 37.33°+8.02
Group 5 (HDC) 72.33°+10.20 | 31.67°%8.73 | 39.67°+11.50

e Values are Mean + Standard deviation, Values with the same superscript are not significant at 0.05 level, Values
with different superscript are significant at 0.05level. LDB: Low dose Bromocriptine, HDB: High dose
Bromocriptine, LDC: Low dose Cabergoline, HDC:High dose Cabergoline, AST: Aspartate Aminotransferase;

ALT: Alanine Transaminase; ALP: Alkaline Phosphatase.

The result on table 2 for the effect of bromocriptine and
cabergoline on the enzymatic biomarkers of liver
function shows an increase in AST, ALT and ALT in all
groups when compared to the control group. For AST, a
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statistical significance at p value 0.05 was observed for
Low dose cabergoline in comparison to the control. The
most increase was observed in the Cabergoline groups
for AST and ALT.
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e Control — Normal control; LD Bromo : low dose bromocriptine; HD Bromo : high dose bromocriptine; HD Caber
: high dose Cabergoline; LD Cabergoline low dose Cabergoline, AST: Aspartate Aminotransferase; ALT: Alanine

Transaminase; ALP: Alkaline Phosphatase.

Figure 3: Effect of Bromocriptine and Cabergoline on the enzymatic liver biomarkers.

HISTOTOLIGAL EXAMINATION OF THE LIVER
The histological examination of the liver of the albino
rats of study were as follows:

Group 1 (Control) reveealed the liver tissue with normal
hepatocytes, Sinusoidsa and Central vein, LD
Bromocriptine group liver tissues showed congested
central vein, vacoulations, and nuclear pyknosis. Liver
tissues of the HD Bromocriptine group showed
congested central vein, vacoulations, nuclear pyknosis
and tissue necrosis. The liver tissues of LD Cabergoline
rats also revealed congested central vein, vacoulations,
and nuclear pyknosis while HD Cabergoline rats had

congested central wvein, vacoulations, as well as

sinusoidal space expansion.
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Figure 4: Photomicrograph section of Liver tissue from rats in normal control group showing Liver hepatocytes
(HP), sinusoids (SS), and central vein (CV). (H&E X400).

Figure 5: Photomicrograph section from liver of rats treated with LD Bromocriptine showing cc;ngested central
vein (CV), vacoulations (VC), and nuclear pyknosis (NP). H&E X400.
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Figure 6: Photomicrograph section from Ilvér of rats treated with HD Bromocriptine showing congested central
vein (CCV), vacoulations (VC), nuclear pyknosis (NP) and tissue necrosis (TN). H&E X400.
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Figure 7: Photomicrograph section from liver of rats treated W|th LD Cabergoline showmg congested central
vein (CV), vacoulations (VC), and nuclear pyknosis (NP). H&E X400.
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Figure 8: Photomicrograph section from liver of rats treated with HD Cabergoline showing congested central
vein (CCV), vacoulations (VC), and sinusoidal space expansion (SSE). H&E X400.

DISCUSSION

The liver biomarkers are used in assessing liver damage,
drug-induced injury, to confirm drug causality or
determine the type of drug-induced liver injury.”® This
research evaluated the effect of bromocriptine and
cabergoline on some liver biomarkers; Total protein,
Albumin, Total bilirubin and Conjugated bilirubin, AST,
ALT and ALP. The result obtained as showed in Figure 1
showed a reduction in the weight of the wistar rats
during the period of administration of various doses of
the drugs when compared to the control group. This
agrees with the study™¥, the reduction may be due to the
action of the drugs as a dopamine agonist which is
necessary for regulating body’s energy expenditure and
also its actions on hepatic triglycerides.™ Table 1
revealed the effect of Bromocriptine and Cabergoline on
the Non enzymatic biomarkers of liver function. Total
protein and Albumin are proteins needed by the body to
fight infections and carry out other metabolic functions, a
lower than normal levels of total protein and albumin
may indicate liver damage.?® The findings of this study
revealed an increase in the level of total protein and
albumin on administration of various doses of
bromocriptine and cabergoline, with the most increase in
cabergoline. An increase in total protein serum
concentration has been reported to be associated with
inflammation or infections, such as viral hepatitis B or C,
or HIV, bone marrow disorders, such as multiple
myeloma or Waldenstrom’s disease®®®), but not liver
disease. This study agrees with the findings which
opined an increase in the concentration of serum Total
protein on exposure to sudan 111 dye®, evidenced by
the observed increase in the concentration of serum total

" B ) i o
q P |

protein, however, it is not an indication of a possible
liver dysfunction.?®

The Bilirubin concentration of the serum increased in
comparison to the control group in this present study, an
increase in bilirubin concentration of the serum may be
associated with liver damage, diseases or various types
of anaemia.”® Bilirubin is produces during the
degradation of the red blood cells and passes through the
liver. This study is in consonance with the report that the
ergot derivative drugs may induce hepatotoxicity as
evidenced with the increase in bilirubin concentration of
the serum.™ The concentration of the enzymatic liver
biomarkers AST, ALT and ALP in this study all had an
increase in the serum of the albino rats when
administered bromocriptine and cabergoline at various
doses. An increase in ALP on administration of
bromocriptine at various concentrations, suggests liver
injury.®¥ Elevations in ALT and AST in out of
proportion to ALP and bilirubin denotes a hepatocellular
disease, whereas an elevation in ALP and bilirubin in
disproportion to ALT and AST would denote a
cholestatic pattern.”?® 3% 31 The actual function of the
liver can be graded based on its ability to produce
albumin as well as vitamin K dependent clotting factors.
The present study therefore suggests a possible alteration
in the function and integrity of the liver evidenced by the
increase in the levels of AST, ALT, ALP and Bilirubin.
However, this negates the findings of Mahmood et al.,=!
The histological examination of the liver also showed
congested central vein, vacoulations, nuclear pyknosis
and tissue necrosis for the albino rats administered the
various doses of bromocriptine and cabergoline.
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CONCLUSION

At the end of the study, it was discovered that both
Cabergoline and Bromacriptine had an adverse effect on
both the enzymatic and non-enzymatic liver biomarkers,
hence suggesting an alteration on the intergrity and
functionality of the Liver. However, Cabergoline had
more significant effect on the liver biomarkers compared
to Bromocriptine. The use of these drugs requires
precaution since usage over a long period of time may
adversely affect the normal functionality and integrity of
the liver.
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