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Abstract - Metroniduzole, o synthetic derivative of the
#itroimidazole class iv a krown antibacterial and antiprotozoal
agent. The kypolipidemic gffect of metrenidazole was not known.
The authors noticed § incidentally for the first Ume, After quagi
experimental studies on several cases, it wax revealed that 750
me of metronidazole for 10 davs sienificantly decreased serum
cholesterol, This irial way performed fn three stapes of 14 days
exch as challenge, de-challenge and re-challange on 3 subjects
including & male and 24 ferale in the age limits af 40 to 73
years (mean 38.7 years). Results of present trial revealed that
metronidazele 750 my duily in divided  doses for 14 duys
decreased the average of tetal blood chelesterol in 30 cases by
14.6% (P = 0.025) amd LIDN.  cholesterol by 19.0%.
(P = 0.005), Decrease in serum chelesterel and trighceride
armd frerease in HIM. cholesterol also accompanied foll of LDL
chalesterol level, While comparing the mean of final results in 19
caves, with that of 30 subfects pre trial serum lpid profile it wus
revealed that freatment with 54 tablets of metronidazole in
divided doses within six weeks of whole trial period was able to
decrease the mean total cholesterel, LDL cholestersl and serum
friglyceride by 10,23%. 21.2% and 23.9% respectively along with
a rise of mezn HIN. chelesterol level by 9.853%. Further
controlled study is recommended in large scale fo evalnate the
lang-tern benefit of metronidagole in controlling lipid disorders.
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INTRODUCTION

Metronidazole [1-(beta - hydroxvethyl) - 2 methyl -
5 - nitroimidazole], a synthetic derivative of the
nitroimidazole  class, s & known  antibacterial and
antiprotoeoal agent. Tt is effective in therapy against
protozoa such as trichomonas vaginalis, amebiasis, and
glardiasiz (1) In addition, it % one of the most effective
drugs available against anaerobic infection. il is also
useful in treating Crohn's disease, antibiotic - associated
diarrhea, and rosacea. JIhe two principal metabolites of
metronidazole resalt from oxidation of side chains.
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Both  bave  antitrichemoenal Formation  of
plucuronides is also ohserved.

Small quantities of reduced metabolites are formed
by the gut Mora (2).

Metromdazole s usoally promptly and completely
absorbed after oral adminstration reaching the plasma
concentration of about 10 gp/ml appraximately an hour
after  a  single 500 mg dose; and the plasma
concentration pertain for doses hetween 200 mg and
2000 mg. The half-life of this drug s about § hours,
and its volume of distribution is approximately that of
total body water. Liver i3 the main site of metabolism,
which accounts for over 509 of the systemic clearance
of metronidazole.

Studies  in witro and  in vive indicate  that
metronidazole has direct anti-inflammatory cffects and
effecis  on neutraphil motility, [yrmphocyte
transformation and some aspects of a cell mediated
immunity.  Effects of metronidszole oo witro on
neutrophil 18 dose-dependent  inhibilory  effects on
generation of hydrogen peroxide and hydroxy] radicals,
oxidants that may cause tissue injury at the site of
inflammation.

The hypolipidemic effect of metromdazole was not
known il 1o date. The authors have noticed it
incicentally for the fiest time. In fall 1999 one of the
known hyperlipidemic patients, a 45 year middle aged
Guilani femule who was taking metronidaeale 1500 mg
in three divided doses [or fasciola hepatitis, showed
significant decrease in otal and LDL cholesterol along
with 80% increasc of her HIDL cholesterol inorootine
serum lipid tests. On follow up blood tests afler two
months completion of her antiprotozoal course, albei
without metronidarole, her Blood lipids were raised 1o
the previous levels,

After quaziexperimental studies on several cases, it
was revealed that 750 mg of metronidazole for 10 days
significantly decreased serum cholesterol,

Our enthusiastic review of medical bterature and
search  of  archives  of  various  medical  and
pharmaceutical journals did not show any bypolipidemic
action of metronidazel. With  the  hypothesis  that
metronidazole may have a hypolipidemic side effec,
this research project was designed as a drug trial.

activity.
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MATERIALS AND METHODS

This drug trial was carried on 30 subjects who
volunteerly agreed to participale in this doug trial, The
subjects included & male and 24 female in the age linuts
of 40 years to 73 years (mean ape 58.7 vears). Selection
of the subjects was according 1o formal consent and the
following exclusion criteria.

Exclusion criteria
A - Those with these condition(s)
Active hane marmow suppression Severe hepatic discases
O diseases Fregnancy
CHE (Congestive Heart Failure) Function:l class
-1 Bresst feeding
B - Those who take these drugs

Drisulficam Phenobarbital
Alcirhil Carbamazepine
Warlarin Methadaone
Cimetiding Opium

Lithinm

During the rrial period, subjects did not use any
drug, interacting with metroniduzole, or any drug that
cffects the Tipid metabolism ncluding diuretics and beta
blockers. The subjecls were on los tin dicts including
abstinence from hydrogenated cookmg oils, animal Lat
and the dairy products. They continead the dietery
routing, and did el alter their dietery habit,

This trial was performed in three stages ol 14 days
each as challenge, de-challenge and re-challenge, Blood
sample of coch patienl was investigated  for otal
cholesterol, LDL cholesteral, HIL cholesteral  and
trighveerides and some other tests belore and aller each
stapge as followings.

Requested Laboratory-Data

WEC & Diff, RBC, Hh. Hel Platelens,
BT, PTT, E5R

FBS., BUN, Creatinine,
AST, ALT, CPK

Hematological

helestaholie Uric acid

Enzvmatic

The ahove tests and blood lipids were performed
four times for cach subject mooeither Rashl social
sccurity medical  laboratory oroa private . medical
luboratory under the same professional superviser using
fully enzymatic colorimetric test [CHOD-PAP) standard
commercial kits, supplicd by the Pars Asmon Comany,
Tenran, Iran. The fully eneymatic colorimerric test Ki
for LDL cholestercl was supplicd by the RANIIOX
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Laboratories, Crumlin, UK.

The pre-trizl laboratory reporls were labulated as
mlact  levels,  Metronidazole 2500 mg  tablets
manufactured by Amin pharmaceuticals Tehran were
bought [rom o pharmacy. They were removed from the
commercial and titled packape, pul into the ordinary
emvelopes and 42-tablel were delivered 10 cach of the
subjects for 14 days regular intake.

In first stoge (challenge stage), afer having the
haseling blood lipid profile (Intact), the subjects stared
taking metronidazole 250mg lablets three times daily
for 14 days,

After two weeks of ingestion of the drug, second
Blocd samples were tested for serum lipids toeoget the
result of drog challenge.

Other hematology and liver function tests were also
carried out ta rule oul any side effects. During the drug
trial probable mtolerance or side eflfects of the drug
were  asked  from each subject and  noted  down
according to the following proformsa.

Side effects of Meronidazole

Cistromtestinal Prermalological

Metallic taste Mauwsed
Vamiting Anorexia
Ahdominzl pain Lirticaria
Pruritus
Fanthema
Mg svslem Mlscellancous
Light headiness Dizziness Flushing
Photophobia
Phlehitis
Head ache Parasthesia
Addaxia Seigure
Encephalopathy Mood changes

The second stage [de-challenge stage) was [ourleen
drug-free days 1o assess  the fading  ellects  of
metronidazole on serum lipuds, At the end of 14 days of
de-challenge, 21-paticnts who had been parlicipating in
challenge and de-challenge stages were called for Rlood
tesl Adter bBlood sampling they were adwvised 1o starl
taking metronidazole 250 myg three tmes a day for
another 14 days (re-challenge). The final blood sample
was examined from cach case for serum Lpids and
other tests. Reports of 20 cases were available for
anilysis.. Report of LDL cholesteral sas missing in one
CHse.

Data were analyzed according 1o standard health
system rescarch methodology and with the belp of
packape for social sciences (SPS3) using
students 1tesl,




Acta Medica Iranica, Vol 3%, No 3 (2U01)

RESULTS After de challenging, the total cholesteral and LI
cholesterol were risen near o the pre challenge level
Al the end of re-challenge; mean total cholesterol fell

Among 30 cases, the mean tolal cholesteral in this down by 17% and LI cholesterol decreased by 229%
drug trial was decreased by 14.0% (Fig. 1), (F= 0.025). (Table 1).

The mean LDLL cholesterol decreased by 190% (P =
0.005) with the dreg challenge (Fig. 2).

Table 1. Summary of Resulls

Bloond Tipids

Effects of metronidazele, 250 mg

Fre-challenge 84 ablens challenge 42
Alleration rale P value
) Alteralion rate P value o

Total cholesteral -14.60%: 0.025 16255 (h00s

LDL-C 10125 (L0035 -21.19% .00

HDL-C (47 284 N3 {+) 9855

Triglyceride SR AR MNE : -23.95% -

ME = Mon significant. N

Total blood cholesiero

LOL-C

D; - H f joom- i v [ B i o mmm e e fr—tim b . T IR S
12 3 456 7881012134191 IBB0102B3ME5BTRE
subjects
Fig, 1. Effeets of Meironidazole on total blood cholesterol {Inteael v Challenge)
RO = Blood Cholesteral (mgidl)
i ¢ ’ =
250
.o Al g
130 4
W
=0 S latlact
| | =——— Challerge
0 foend

12345678 91011121314 151617 18192021 22 23 24 25 26 27 28 25
subjects

Fig. 2. Effcet of Metronidazole on LIN-C (Intact vs Challenge)
LA = Low density lipoprotein cholesteral (mgfdl)
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Tatal BTG

HOL<

1 3 5 7 ] 11 13 15 177 189 N 23 2% X7 28

subjects
Fig. 3. Effects of metromidazole on High density lipoprotein - cholesterol {intact vs challenge)
HDL-C = High density lipoprotein - cholesteral (mgfdl}

15800

el ' Intact
500 ’ _ Challeng |

1 3 5 7 a 1 13 45 1, w3 2 25 2 29

subjects

Fig. 4. Effects of Metronidazole on total BTG (Intact ve Challenge)
BTG = Blood trighyceride (mgidl)

(o8

B0 Blood chalesterol, 1007 trigheeride, EDE-e = low density lpoprotein cholesieraed
HIM ¢ - high density poprotein cholesterol 1-Ch o ntact s challenge
Dee-Hue = dechallenge v rechallenge. 1-Rec -+ Intaen vs. rechailenge

Fig. 5. Effects of Metronidarole on Blood Lipids (in percent)
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Changes in the mean of HIDL level in all the three
stages were positive but not significant. Rise of HDL
cholesteral at challenge stage has been illustrated in
Figured. Insignifleant  increase of blood  triglyeeride
average has been shown in Figure 4. Mo pathologic
change was noticed in other parameters of blood tests
including blood cell counts and liver function  tests.
While comparing the mean of final results in 19 cases
with that of 30 subjects pre-trial serum lipid profile it
was revealed that treatment with 84 tablets (250 mg
each) of metronidazole in divided doses within six
weeks of whole trial period was able to decrease the
mean tolal cholesternl, LDL cholesterol and serum
trighvcerides by 16.27%. 21.2% and 23.9% respectively
along with a rse of mean HDL cholesterol level by
9.85% (Table 2). The final results illustrating the effects
of metronidazole on lipid profile of 30 subjects have
been summarized i fgure 5.

DISCUSSION

Lipid disorders are commaon and are an important
cause of premature coronary  artery  discase  (3)
Intervention with diet and drogs to redoce cholesterol
has been proven (o decrease the risk of subsequent
cardiovascular events, including tatal mortality (4).

Based on the wealth of clinical trial data, it s widely
ggreed that wirtually all patients with coronary artery
disease [CATDY) should be on lipid lowering drug therapy
o redhece their risk of subsequent event (3],

The mechanism of action of the metronidazole is
reflected  mmooa selectve  toxicity to anaerobic  or
microaecophillic  microorganism  and  for  anoxic or
hypoxic cells. The nitro group of metronidazole accepts
glectron from  electron  transporl  proleins such 2
flavoproteins  in mammalian cells and  ferodoxing or
therr equivalent in bacteria and diverls them from
normal  energy  yielding  pathways, The source of
electrons for the reduction may be a number of

endogenous  reduced  substitutes such  as  redoced
nicotinamide  adenine dinueleotide phosphate

(MADFH) or sulfide. Reduced metronidazole then
disrupts DNA's helical structure, thereby  impairing
bacterial nucleic acid synthesis (6. This eventoally
results in bacterial cell death.

On the other hand, imidazole, being the basic
structure of nitroimidazole, is a potent anti fungal
agent. The major effect of midazole on fungi 1%
mhibition of sterol 14-alpha - demthylase, a microsomal
cytachrome pseudo - dependent enzyme system (7).
Inhibition of this cnzyme mpairs the biosynthesis of
ergosterol tor cytoplasm membrane and finally leads 1o
impairment of certain membrane bond enzyme systems
function and inhibiting growth, Lipid - lowering effect
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of metronidazole has not yet been described inoany
scientific Mteralure or medical texts, The author of this
paper incidentally noticed this for the first time. Results
of present trial suggest that metronidazole 750 mg daily
in divided doses lowers total cholesterol by 14.5% and
LDL  cholesterol by 191%. Decrease in serum
cholesterol and LD cholesterol was accompanisd by
decrease in serem teighyeeride along with increase in
HIIL. cholesterol.

In quasi experimental basis, in a patient 15300 mg
daily intake of metronidazole for 15 days led to 50%

s decrease in LDL cholesterol with an 80%% increase in

HDL level. While comparing the mean of final results
in 19 cascs with that of 30 subjects pre-trial serum lipid
profile it was revealed thal 84 tablets (250 mg each) of
metronidazole in divided doses within siv weeks of
whole trial period were able to decrease the mean total
chelesteral, LDL cholesteral and secwim trighveerides by
16.2%, 21.2% and 23.9% respectively along with a risc
of mean HDL cholesterol level by 985%,

Reparding the changes in serum lipid profiles
revealed by this drog trizl, it scems that besides the
cholestero] lowering effect, metronidazale also corrects
the dyslipidemia. ‘The inhibition of cholesteral synthesia
by metrondazole might be involved in the lipid lowering
mechanism. Antimicrobial - effect  of  metronidazole
cannot clearly explain the antilipidemic effect, There ia
most probably another intracellular biochemical action,
which is involeed in lipid correcting effect.

Lowering LDL cholesterol and  increasing HDL
cholesterol means correcting the lipid profile. Parther
controlled  study is recommended in large scale to
cvalugte the long-term benefit of metronidazole in
controlling lipid disorders,
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