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Due to the detection of chloramphenicol residue in black tiger
shrimp (P. monodon) exports to European Union (EU) in
September 2001, an ad hoc committee was established by the
Department of Fisheries (DOF) for the investigation and
monitoring of the use of chloramphenicol and to find solutions
to any problems.

In EU and the USA, the use of chloramphenicol is banned
in aquatic animals cultured for human food. Similarly, DOF
has had a strict policy to prohibit this drug in all aquaculture,
particularly in treatment of P. monodon disease. However, in
some cases, farmers may not be aware that chloramphenicol is
present as a component in treatments for shrimp disease that
are commonly sold under other names.

Following a strong recommendation of the Food and Drug
Committee, the Ministry of Public Health issued an order
banning the use of chloramphenicol and its derivatives in all
animals for human consumption, effective since 1 September
1988.

Therefore, the author would like to provide a general
background of this drug:

Chloramphenicol

This substance is an antibiotic synthesized from Streptomyces
venezuelae bacteria, which was discovered in soil sample from
Venezuela. It is effective for both gram positive and gram
negative bacteria.

Chemical structure

The structure of chloramphenicol is not complex and it can be
chemically synthesized. It is colorless and non-soluble.

Pharmaceutical mechanism

Chloramphenicol can invade bacterial cells and attach to the
50S ribosome, blocking the linkage between the 50S ribosme
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and tRNA. The reaction between the peptidyl transferase
enzyme and amino acids is therefore interrupted causing a
breakdown of protein synthesis. Chloramphenicol is
categorized as ‘bacterial growth inhibiting drug’.

Chloramphenicol also affects protein synthesis in the
mitochondria of vertebrate cells because these have similar
physical characteristics to bacterial ribosomes. The tissues for
producing red blood corpuscles in vertebrates are therefore
extremely sensitive to this drug.

Chloramphenicol has a wide range of effect on various kinds
of bacteria. Bacterial growth will cease at a dose of 8
microgram/ml or lower. In general, chloramphenicol effectively
suppresses the growth of anaerobic bacteria and most gram-
negative bacteria.  However, other bacteria may also be
sensitive to it.

Absorbtion, distribution and secretion

Tablets for oral administration contain chloramphenicol in free
form or as “chloramphenicol palmetate” ester, which can react
with water and lipase enzyme to form free chloramphenicol
before absorption through the intestine. As non-soluble drug,
chloramphenicol administered by injection must be in the form
of soluble succinate ester

Chloramphenicol can distribute widely into various body
tissues including the cerebrospinal fluid in nerve system, gall
bladder and milk. It can be transferred from mother to child
during pregnancy. Chloramphenicol is able to react with 50%
of blood protein.

Chloramphenicol also stops the function of “cytochrome
P450” enzyme in liver which usually eliminates this drug. The
drug residue can therefore exist for a long period. Liver cells
will convert chloramphenicol to soluble form by glucuronide
formation. Therefore the concentration of chloramphenicol
residue in blood depends on the ability of liver function in
secretion of the drug through the urine.

Toxic effect

Bone marrow is a target for the side effects of chloramphenicol.
It can affect the production of blood corpuscles by reduction
of blood cells pancytopenia or body response idiosyncrasy
caused by composition change in blood. The mechanism for
the toxic effect on bone marrow is not clear. Patients who have
survived from the toxic effect on bone marrow may have high
risk for leukemia. From case studies, the risk of pancytopenia
is related to the amount of drug taken while idiosyncrasy mainly
relates to the period of drug application.

Chloramphenicol also causes poor development of red blood
cells which is determined by low level of red blood cells in
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blood circulation. The effect of chloramphenicol on red blood
cells varies depending on the amount of drug used.
Choramphenicol generally stops protein synthesis in
mitochondria and reduces reticulocyte which causes a decrease
in haemoglobin and an increase in the iron level in the blood.

These changes in the composition of the blood will happen
if the level of drug in blood circulation is greater than 25
microgram/ml. This situation is usually found in patients who
have continuously taken a high dose of the drug over a long
period. It may be fatal. Patients that survive may be recovered
if there is no application of this drug again.

Drug administration

Though chloramphenicol is very efficient in wider bacterial
treatment, it is suitable only for some diseases due to its adverse
effects. It is mainly used for specific virulent cases and
unavoidable situations. The potential toxic effects of
chloramphenicol must be carefully weighed against the
advantage in bacterial treatment in consideration of applying
this drug. Chloramphenicol is recommended for treatments of
typhoid caused by Salmonella typhi and meningitis caused by
Hemophilus influenzae. However, penicillin is generally used
for treatment of meningitis caused by Neisseria meningitidis
or Streptococcus pneumoniae. If patients are allergic to
penicillin, chloramphenicol may be applied instead.
Chloramphenicol can be used for treatment of diseases caused
by anaeraobic bacteria and infections of the central nervous
system.

Drug resistance

Drug resistance to chloramphenicol is caused by genetic
transfer through bacterial plasmids leading to the synthesis of
acetyltransferase enzyme, which prevents the attachment of
the drug to the 50S ribosome, thus reduces the effect of
chloramphenicol. Drug resistance may also be caused by
genetic changes in bacteria such as adaptation of cell wall to
prevent drug absorption or adaptation of 50S ribosome structure
to prevent attachment of drug.

Conclusion

Solving the problem of application of chloramphenicol in
shrimp farming is an initial task to realize the importance of
using drug in aquaculture. The DOF is studying and seeking
solutions including the standardization and registration of
aquaculture drugs, strict application of drugs following
scientific instruction, prevention and control of the potential
impact of drugs on the environment and human hygiene, and
identification of suitable drugs.
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