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Abstract

This paper is partly a case report and partly a research investigation. It de-
scribes a case of injury to a patient who was being treated with a combination
of doxycycline and amoxicillin as a consequence of working in daylight in
summer 2017. The injury manifested as a cataract to his exposed left eye,
while his right eye, which was covered by a bandage that also covered parts of
his face, was healthy. Subsequently, similar effects were observed in the labor-
atory in albino rabbits subjected to conditions simulating those described by
the patient. Additional investigations and observations of possible injuries to
the eyes resulting from the combination of photosensitizing substances and
sunlight should be performed.
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1. Introduction

The Super Antibiotics [1] [2] [3] [4] series of papers describe the new discoveries
in this important field. The present case involved doxycycline and amoxicillin.
Although doxycycline can be compared to the fourth-generation antibiotics be-
longing to the penicillin family, however it is a tetracycline, not a penicillin. The
structure of doxycycline is shown in Figure 1. The structure of amoxicillin,
which is a penicillin, is shown in Figure 2.

Both these antibiotics are used to treat a number of infections with different
etiologies. Both are used for treatment of skin infections, but have rarely been
used together. Among the rare side effects that have been described for amoxicil-
lin is sensitivity to light and sound. Among the common side effects that have
been described for doxycycline is an increased risk of sunburn: “Photosensitivi-

ty, manifested by an exaggerated sunburn reaction, reported with tetracyclines’
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Figure 1. Structure and IUPAC nomenclature for doxycycline.
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Figure 2. Structure and IUPAC nomenclature for amoxicillin.

[5] [6] [7]. There has been no widespread dissemination to physicians and the
public of information about possible injuries from sun light exposure to eyes

during treatment with either doxycycline or amoxicillin.

2. Case

The patient was a 55-year-old man, 180 cm tall, weight 76 kg, in good health,
and self-reported as usually healthy. He is a self-employed professional carpenter
and owner of a one-man business. He received an injury to the right side of his
forehead, eyebrow, and cheek during construction work. He did not care for the
wound for two days. On the third day, the wound appeared very swollen. Labor-
atory analysis showed that it was infected with mixed microflora from dust. His
physician prescribed amoxicillin and doxycycline because, in addition to the
mixed bacterial infection, the wounds were also infected with mycoplasma. He
received on the right side of face a bandage, which also covered right eye. The
patient was given sick leave until the infection was controlled, but because he
was self-employed, time pressure and the lucrative payment for the job meant

that he decided to continue working. His injury did not prevent him working
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with his hands. The antibiotic treatment lasted for 10 days, after which the
wound was clean and closed completely. Two to three weeks later, the patient
noticed a weakness in the vision in his left eye. He visited an oculist, who dis-

covered the cataract in his left eye (Figure 3(a) and Figure 3(b)).

3. Preliminary Laboratory Investigation

Twelve New Zealand white rabbits were used as experimental animals. The ani-
mals were divided into four groups of three. The animals’ eyes were examined
before the start of experiment to detect any cataracts. The right eye of all rabbits
was protected from sunlight with a bandage. The first group was the control that
did not receive any medication, the second group received only amoxicillin at
the same concentration per kg body weight as was given to the patient, the third
group received only doxycycline at the same concentration per kg body weight

as was given to the patient, and the fourth group received both amoxicillin and

(®)

Figure 3. (a) The patient’s right eye; (b) The patient’s left eye.
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doxycycline at the concentrations per kg body weight that were given to the pa-
tient. The duration of medication of the experiment was the same as those for
the patient.

All rabbits were allowed to run free in a clearing in the forest where no trees
gave shadow. The animals’ eyes were monitored for three months before being
used for histological analysis. The results were analyzed by comparison of the
left and right eyes of the same animal. Because of the small number of animals in
each group, meaningful statistical analysis was not possible, so only qualitative
observations are reported. The laboratory investigation in details together with
statistics for larger cohorts will be described elsewhere.

The first group showed no changes that could be defined as cataract develop-
ment. The second group showed some slight differences between the left and
right eyes, but these were too small to be regarded as injury. The third group
showed some differences between left and right eyes that could be related to cat-
aract development. The fourth group showed marked differences between the
left and right eyes that could be related to cataract development. Histological

analysis of all eyes is in progress to evaluate possible injury to the retina.

4. Discussion

We were unable to perform meaningful statistical analysis because of the small
number of animals in the groups, and because the time of observation after ex-
posure was only three months. Therefore, only qualitative observations could be
reported. These include:

1) A short period of sunlight exposure by itself has no detectable effect on
cataract initiation.

2) Photosensitizing agents can be the trigger for cataract development in in-
tense sunlight.

3) The effects of amoxicillin alone on cataract development in sunlight should
be supported in a larger group of animals to determine its statistical significance.

4) Doxycycline alone caused a detectable increase in cataract development in
sunlight; however, more experiments should be done to confirm this finding.

5) The effects of a combination of amoxicillin with doxycycline in causing
cataract development in sunlight are obvious.

6) A possible influence of photosensitizing agents, such as amoxicillin and
doxycycline, and other on development of sunlight-related injuries to the retina
cannot be ignored.

We strongly hope that authorities, pharmacopeia committees, editors of pro-
fessional journals and manufacturers of pharmaceutical products will not react
to this discovery in the same way that they reacted to previous reports of the sig-
nificant elevation of toxicity of contaminated primaquine (mixture of prima-
quine/quinocide) in comparison with pure primaquine, and will not act to sup-
press the findings of this paper or falsify the data as described previously
[8]-[14].
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5. Conclusions

Based on our qualitative observations, we can draw the following conclusions:

1) Pharmaceutical product manufacturers should provide warnings for pho-
tosensitizing drugs that should include the possibility of eye injuries such as cat-
aracts and retinal damage.

2) The consumers of products that include photosensitizing drugs, food dyes,
or additives with photosensitizing properties, should be clear informed about the
consequences of being in sunlight. The use of sunglasses should be recom-
mended to prevent injuries to the eyes resulting from the combination of photo-
sensitizing substances and sunlight.

3) To confirm our results, additional investigations and observations of possi-
ble injuries to the eyes resulting from the combination of photosensitizing sub-

stances and sunlight should be performed using larger cohorts.
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