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Abstract

St. John's Wort (SJW) is an old herb which has long been
consumed widely for its anti-inflammatory, antiviral,
and anti-depressive properties. Here we present a
detailed clinical evaluation of three cases (two colon and
one duodenal adenocarcinoma) with remarkable and
intensive lymphoplasmocytic host reaction, at the basal
part of tumor, intensive fibrosis, giant cells, plasma cell
increase in lymph nodes and few giant cells in germinal
centers in resection specimens. The observation of
similar host reaction in those tumors having otherwise
usual appearance was interesting. None of the cases
received neoadjuvant chemoradiotherapy or additional
treatment before surgery but only SJW. These cases are
presented to increase the awareness about such cases.
Further research is needed to reveal the possible effect
of SJW, which has long been consumed for different
treatment purposes, on human tumors.
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Core tip: St. John’s Wort (SJW) is a well known herb
that was used in treatment of many diseases during
centuries. In this article we offer a perspective about the
anti-tumoral effect of SJW with possible mechanisms and
pathological data in three gastrointestinal cancer cases,
where usage of SJW was identified in history questioning
because of tumor regression and intensive inflammatory
host reaction following pathological examination.
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INTRODUCTION

St. John’s Wort (SJW) is a substance widely used for
its anti-inflammatory, antiviral, antidepressant and
anticancer effects™ . It contains two active compounds:
Firstly, hyperforin is responsible for anti-depressant
activity and has supplied to be also a good inhibitor of
leukocyte elastase, exerting forceful inhibition of in vitro
tumor cell chemoinvasion and reduction of neovascula-
rization and metastasis formation in vivo™. Secondly,
hypericin is responsible for photocytotoxic effects in
vivo and in vitro. The in vivo and in vitro photodynamic
activities of hypericin as a photosensitizer mainly to
induce a very potent anti-tumoral effect’®. Also, the anti-
retroviral feature of hypericin has beeen demonstrated
in vitro and in animal models™,

CASE REPORT

Case 1

A fifty-nine years old male patient has undergone
colonoscopy for anemia evaluation, which revealed a
tumoral mass in the cecum. The histological diagnosis
of the biopsy was adenocarcinoma and no distant
metastasis was detected in further clinic radiological
investigation. Right hemicolectomy was performed and
a pathological examination of surgical material revealed
a cecal ulcero-vegetative mass which was 7 cm X 6 cm
X 5 c¢m in size. The tumor invaded through muscularis
propria to subserosal fat tissue and was consistent with
a moderately differentiated adenocarcinoma. Notably,
it showed fibrosis and inflammatory cell infiltration in
the transitional zone between deep intestinal layers
and normal mucosa, which was easily detectable even
under low magnification (Figure 1A). Under higher
magnifications, inflammatory cell infiltration was rich in
plasma cells and lymphocytes. scattered eosinophils,
polymorphonuclear leucocytes and few giant cells
were also noted focally (Figure 1B). The inflammatory
reaction and fibrosis were surrounding the tumor, as
if they were trying to prevent the penetration of the
tumor into deep tissue. Most of these lymphocytes
were T lymphocytes and showed cytotoxic T cell (CD8")
phenotype on immunohistochemical examination (Figure
1C). CD20 and CD4 stains were almost negative. Plasma
cells were stained positive with CD138 and polytypic
with kappa/lambda. Two of 18 lymph nodes dissected
from mesentery showed few tumor cells located in sub-
capsular sinuses while no gross metastasis was detected.
Notably, germinal centers of some lymph nodes had
giant cells and increased number of plasma cells in
inter-follicular areas (Figure 2A and B). Giant cells were
CD68 positive on immunohistochemical examination
(Figure 2C). These features were suggestive of changes
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developed secondary to neoadjuvant chemotherapy/
radiotherapy, but the patient’s past medical history did
not reveal such treatment. His detailed medical history
was taken and when he was also asked for the usage
of some alternative treatments, he mentioned usage of
SJW for other complaints such as diabetes, dyspepsia.
He has been consuming SIW tea in the moming for five
years, then he had used SIW oil regularly (one teaspoon
in the morning) for two years and he has been using it
regularly (one teaspoon in the morning and evening)
for the last three years. Medical records of the patient
revealed that he had chemotherapy for six months after
surgery (FOLFOX-4 protocole once every 14 d) and
no recurrence or metastasis were detected during two
years of follow up.

Case 2

A fifty-eight years old female patient has undergone
colonoscopy for anemia evaluation, which revealed a
tumoral mass in the transverse colon. No distant meta-
stasis was detected and the patient had undergone
colectomy. On macroscopic examination of colectomy
specimen, an ulcerovegetative tumor infiltrating all layers
of intestinal wall was detected, measuring 3.5 cm X 2.5
cm X 2 cm in size. Microscopic examination revealed
moderately differentiated adenocarcinoma with mixed
inflammatory cell infiltration rich in lymphoplasmocytes
on the background (Figure 3). Eosinophils were also
prominent with a few giant cells. Fourteen lymph nodes,
dissected from mesentery, were reactive. However,
one of the lymph nodes had an increased number of
plasma cells and giant cells in germinal center of the
follicle. Immunohistochemical characteristics were
similar to that of the first case. Based on the experience
of the morphology of the first case, the patient was
also asked for usage of alternative treatments. To our
surprise she has also mentioned usage of SIW oil (one
teaspoon in the morning on an empty stomach) for 1.5
mo. Her medical records revealed that she has refused
chemotherapy and followed-up without treatment. No
recurrence or metastases were detected during the first
six months of follow-up period.

Case 3

A duodenal mass was detected in a 73 years old male
patient with the complaints of abdominal pain and weight
loss. The biopsy was reported as adenocarcinoma. Since
there was no distant metastasis, surgery was recom-
mended. Although, he initially refused surgery he agreed
to an operation three months later. On his second
admission to hospital it was seen that the tumor size
had somewhat reduced during this three months period.
When a detailed medical history was taken, it was also
revealed there was daily use of SIW oil of one teaspoon
for the last three months. On macroscopic examination,
an ulcero-vegetative ampullary tumor was observed
measuring 3.8 cm X 2.5 cm X 2.5 ¢cm in size, involving
all layers of duodenum and infiltrating the pancreas.
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Figure 1 Adenocarcinoma. A: Adenocarcinoma showing fibrosis and
inflammatory cell infiltration in the tumor base (HE x 10); B: Inflammatory cell
infiltration consisting of plasma cells, lymphocytes, eosinophils and PNLs was
seen in these areas (HE x 20); C: Inflammatory cell infiltration observed in the
basis of tumors was rich in CD8 positive T lymphocytes (anti-CD8, x 5).

Areas showing the characteristics of moderately
differentiated adenocarcinoma and mixed inflammatory
cell infiltration rich in PNLs were observed. Similar to the
previous two cases, eosinophils were also present and
most prominent in the basilar parts of these areas (Figure
4A). The most common lymphocytic component was
again CD8 positive T cells immunohistochemically (Figure
4B). Giant cells were seen in all layers, being more
prominent in the areas in the vicinity of serosal surfaces
(Figure 5A and B). These cells were stained with CD68
immunohistochemically (Figure 5C). Additionally, exten-
sive perineural infiltration and intra-lymphatic tumoral
thrombi were present. Four of 12 lymph nodes dissected
from surrounding adipose tissue showed metastasis. The
patient died due to anastomosis leakage and bleeding
complications after surgery.
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Figure 2 Germinal centers of some lymphoid follicles had giant cells
and increased number of plasma cells in inter-follicular areas. A: Giant
cells were detected in germinal centers of some lymph nodes (HE x 20); B:
Interfollicular areas of some lymph nodes had increased number of plasma
cells (HE x 10); C: Giant cells were stained with CD68 immunohistochemically
(anti-CD68 x 10).

DISCUSSION

Hypericum perforatum, known as SJW, is a plant of
the genus Hypericum and a herb with antidepressant
feature and effective anti-inflammatory characteristics
as an arachidonic acide/5-lipoxygenase inhibitor and
COX-1 inhibitor’”’. In many countries, its drug form
is available and sold out as an over the counter drug
without prescription. It is most commonly used for the
treatment of depression. Hyperforin is responsible for
anti-depressant activity. The hyperforin constituent of
SJW is TRPC6 receptor agonist and therefore, it causes
noncompetitive reuptake inhibition of monoamines
(especially, dopamine, norepinephrine, and serotonin),
gamma-aminobutyric acid and glutamate®. Hyperforin
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Figure 3 Moderately differentiated adenocarcinoma with mixed inflam-
matory cell infiltration rich of lymphoplasmocytes, eosinophils and few
giant cells (A and B) (HE x 5, HE x 20).

inhibits reuptake of these neurotransmitters by incre-
asing intra-cellular sodium ion amounts. Furthermore,
SIW is known to downregulate the B: adrenoceptor and
upregulate postsynaptic 5-HT:a and 5-HT2a receptors
which are serotonin receptor®. A 2008 Cochrane review
of 29 clinical trials inferred that it was superior to placebo
in cases with major depression'”. With respect to the
National Center for Complementary and Integrative
Health of the National Institutes of Health, it “may
help some types of depression, though the evidence
is not definitive”™". Hyperforin is also an anti-inflamm-
atory complex with anti-angiogenic, antibiotic, and
neurotrophic estates™”. Moreover, it prevents neutrophil
activation of matrix metalloproteinase-9 (MMP9) mobility
and recruitment. Anti-proliferative and anti-metastatic
feature has also been associated to down-regulation of
NF-jB and its regulated molecules for example survivin
and MMP9™¥,

Hypericin is a photosensitive compound synthe-
sized by SJW, and possesses properties suitable for
photodynamic therapy (PDT). PDT is a carcinoma treat-
ment methodology abusing non-toxic photosensitizer
specifically localized in tumor tissue and its targeted
activation with light. Thus, it leads to reactive oxygen
kinds production and causes photochemically caused
cell death™. The response to PDT depends on the
photosensitizer’s features, the illumination circumstances
and the oxygenation conditions of the tissue!”. It was
also observed that hypericin blocks cell cycle at G2/M
control point in colon cancer cell culture*® Another
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Figure 4 Adenocarcinoma showing mixed inflammatory cell infiltration
rich in eosinophils and T - lymphocytes. A: Moderately differentiated
adenocarcinoma showing mixed inflammatory cell infiltration rich in eosinophils
and T - lymphocytes (HE x 20); B: The most prominent cellular component on
immunohistochemical examination was CD8 positive T - lymphocytes (CD8 x
10).

colon cancer cell culture study showed re-localisation of
apoptosis-inducing factor on the nucleus after hypericin
treatment. Thus the anti-tumor effect of hypericins likely
resulted from its apoptosis stimulating effect and its anti-
proliferative effect by decreasing Ras protein™”.

Besides its many benefits there are also some studies
in the literature showing its undesired adverse effects.
Development of hepatotoxicity, cirrhosis and alteration of
dosage properties and bioavailability of some drugs are
some of its important adverse effects!'®. SIW has been
displayed to cause a lot of drug interactions. Its effects
are due to cytochrom P4503A enzyme activation and
P-glycoprotein. This drug metabolizing enzyme induction
effects in the raised metabolism of some drugs, such as
indinavir, cyclosporine and oral contraceptives leading to
reduced plasma density and possible dlinical impact!*®.,
The main constituent thought to be responsible is
hyperforin.In an other study it has been shown that the
amount of intestinal and hepatic cytochrome P4503A
and intestinal P-glycoprotein are increased by the short
term usage of SJW in humans and rats®®”. Bone marrow
necrosis, orofacial dystonia and radiation recall dermatitis
are reported as less often adverse effects™ .,

In an experimental study by Martarelli et a/**¥, on
hormone independent human prostate cancer cells, it
was shown that Hypericum perforatum extract decre-
ased tumor cell proliferation by inhibiting serotonin
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Figure 5 Giant cells in the areas beneath serosal surface and stained
with CD68 immunohistochemically. A, B: Giant cells were seen in the areas
beneath serosal surface (HE x 5, HE x 20); C: CD68 positivity in giant cells (anti
-CD68 x 10).

reuptake and showed cytotoxic effects. In addition, it
decreased frequency of local lymph node metastasis
when compared to the control group™. There are
experimental studies on the effects of SIW on colon,
bladder and prostate carcinomas. In an experimental
study by Dongre et al®®, the effect of Hypericum
hookerianum on carcinomas was evaluated and it was
found that serum neutrophil, lymphocyte, eosinophil,
hemoglobin and erythrocyte values were closer to
normal range when compared to control group'®. In our
cases, neutrophils and histiocytes-giant cells were more
prominent early in the course (2™ and 3™ cases), while
plasma cells, histiocytes and lymphocytes (cytotoxic
CD8+) took over during chronic usage (1% case). Similar
to the study by Dongre et al*!, morphological properties
of our 2™ and 3™ cases may be due to acute effects (15
d) of Hypericum. In our case with long term SJW use,
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extensive host reaction and tendency to form barrier
against tumor were remarkable and we interpreted
it as a morphological sign of its anti-tumor response.
Although the exact mechanism of these events is un-
known, it may be a result of a chain of events triggered
immunologically.

The aim of this presentation is not recommending
SJW as a substitute for cancer treatment. The obser-
vations presented herein reflect the histological findings
of only three cases and not enough to make a precise
conclusion on its effects. We don’t know yet either
whether all cases using SJW present similar morphology
or whether any other substances also induce a similar
tumor-host reaction. We present these cases only to
share our observations and draw attention to its possible
effects on human tumor-host interaction. Further
dedicated research is needed to unveil these questions.
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COMMENTS

Case characteristics
The authors present a detailed clinical evaluation of three intestinal adenoc-
arcinoma cases which used St. John's Wort (SJW).

Clinical diagnosis
Patients have undergone colonoscopy for anemia, abdominal pain and weight
loss evaluation, which revealed a tumoral mass in the colon and duodenum.

Pathological diagnosis

Biopsy and resection materials of all three cases were evaluated morpho-
logically and immunohistochemically. Inflammatory cell population was rich
in plasma cells and lymphocytes. In patients that used SIW in early stages
polymorphonuclear leucocytes were significant. In patient those who used
SWJ for long periods fibrosis and lymphoplasmositic cell infiltration was
remarkable. Lymphocytes stained predominantly CD8 positive phenotype
immnuhistochemically. Plasma cells were found to be kappa/lambda polytypic
nature.

Treatment
Case revealed that he had chemotherapy for six months after surgery
(FOLFOX-4 1 protocole once every 14 d).

Experiences and lessons

The aim in this study is not about to recommend usage of SJW. The authors
only want to indicate their awareness of SUW usage after pathologic
examination. The authors thing that these pathologic features might flash the
benefits of SUW that had been discussed for ages.

Peer-review
This manuscript reports the clinico-pathological findings of three adenocar-
cinoma cases treated with SJW.
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