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Abstract
Background: Ramichloridium mackenziei cause cerebral phaeohyphomycosis found to be highly neurotropic mostly endemic to the
middle east.

Objectives: The aim of the study is to develop a simple and rapid technique for the diagnosis of Cerebral phaeohyphomycosis by
preparing protein antigen from the Ramichloridium mackenziei 653 isolated strain.

Materials and Methods: Ramichloridium mackenziei 653 isolated strain from the patients suffering with Cerebral phaeohyphomy-

cosis and were grown on neutral Sabouraud dextrose agar (N-SDA) and broth culture filtrate antigen was prepared and followed by
counter immune-electrophoresis.

Results: Ramichloridium mackenziei 653 isolated strain purified fractions (PFs) of antigen and and the collected sera of the patient
suffering with cerebral phaeohyphomycosis showed good precipitation lines.

Conclusion: The present study could be helpful in the development of rapid serological diagnosis of Ramichloridium mackenziei
infections based on our invitro results.
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Introduction

Neurotropic dematiaceous fungi reported to cause cerebral

phaeohyphomycosis and is being recognized as an opportunistic
infection in immunocompromised patients [1-3].

In Saudi Arabia, the brain abscesses caused by an unusual pha-

eohyphomycete classified as R amichloridium mackenziei species
which were isolated from four cases of brain abscesses from the
Central Province of Saudi Arabia was first reported by Campbell
and Al-Hedaithy, this fungus has a limited geographic distribution,

as it has been considered the cause of these four cases in Saudi Arabia and another four cases in other Middle Eastern countries [4]

and in another case study two cases of cerebral phaeohyphomy-

cosis were reported caused by Ramichloridium mackenziei in the
Eastern Province of Saudi Arabia [5].
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As reported in previous study, Rhinocladiella mackenziei (for-

brain abscess and direct microscopy showed dematiaceous fungal

[6] it appears to be endemic to the Middle East and may possibly be

pathological examination of the tissue from the brain biopsy re-

merly Ramichloridium mackenziei) one of the rare etiologic agent

of cerebral phaeohyphomycosis was found to be highly neurotropic
geographically restricted to this area [4,7].

Moreover, Ramichloridium mackenziei infection appears to oc-

cur predominantly in the Middle East and to target the brain exclusively [8-10] and it has not been recovered from any environ-

mental source [10]. Outside of the Middle East two cases has been

hyphae and Rhinocladiella mackenziei was recovered in culture and

this identification was confirmed by molecular analysis and histo-

vealed moniliform hyphae characteristic for phaeohyphomycosis.
However, the patient failed to respond to antifungal therapy with
amphotericin B and voriconazole or amphotericin B and posaconazole and finally expired 64 days after diagnosis [15].

As Cerebral phaeohyphomycosis caused by Ramichloridium

reported from India and Afghanistan [11,12].

mackenziei species is a rare disease, but it is very challenging one

mycosis was found to be reported in a 56-year-old Egyptian male

index of clinical suspicion along with CT-scan and accurate myco-

In the previous research study, a case of cerebral phaeohypho-

who worked as a mason in Kuwait for 6 years, computerized tomography scan of the brain revealed presence of a large abscess in

the left occipital lobe and aspirated pus was cultured and Ramichloridium mackenziei species was grown in the culture [7].

In the previous research report, Ramichloridium obovoideum

was found to be recognized as causative agent of cerebral abscesses in a 58-year-old Kuwaiti woman, with a history of chronic renal
failure, where computed tomography demonstrated multiple, ring-

enhancing, cerebral lesions in the deep left parieto-occipital region
[13].

Cerebral phaeohyphomycosis caused by Rhinocladiella macken-

ziei (formerly Ramichloridium mackenziei), causes fatal brain infections with a high mortality rate. In a case study, a 64 year old Saudi

female patient, was admitted initially to a long term care facility

with chronic respiratory failure and dependence on the mechanical ventilation, she developed left sided weakness and a CT-scan of
the brain revealed multiple variable sized hypodense, well-defined

lesions with ring enhancement, stereotactic needle aspiration of

the largest lesion showed fungal hyphae and final culture grew Rhinocladiella mackenzie, treatment was initially started on liposomal

amphotericin B, then voriconazole and caspofungin intravenously
but the patient failed to respond to antifungal therapy and finally
she died 34 days after the start of the treatment [14].

Another case was reported in a 59-year-old Qatari female pa-

tient, who was suffering with breast carcinoma, she developed
brain abscess while receiving chemotherapy for carcinoma of the

breast, diagnosis was performed by craniotomy, aspiration of the

with high mortality rate, particularly when the central nervous

system is affected, as the diagnosis is mainly depending on a high
logical examination of the clinical samples. However, there is an urgent requirement of rapid and timely diagnostic method for early
diagnosis of the disease and for deciding treatment protocols.

The present research study was performed to develop a simple

and rapid technique for the diagnosis of Cerebral phaeohyphomycosis by preparing protein antigen from the Ramichloridium

obovoideum (“Ramichloridium mackenziei”) 653 isolated strain

which were taken from King Faisal Specialist hospital and Re-

search center (KFSH&RC) [16] and the sera of the patient suffering
with cerebral phaeohyphomycosis was tested against the isolated
protein antigen. This technique will be useful in the diagnosis of

phaeohyphomycosis caused by Ramichloridium mackenziei species
and may be useful in follow up the patients during treatment.

Materials and Methods
Collection of pathogen

Ramichloridium mackenziei 653 isolated strain from the pa-

tients suffering with Cerebral phaeohyphomycosis were collected
from (Dr. Hail M Al-Abdely), King Faisal Specialist hospital and Research center (KFSH&RC).

Culturing of Ramichloridium mackenziei 653 isolated strain
Ramichloridium mackenziei 653 isolated strain were grown on

neutral Sabouraud dextrose agar (PDA) (glucose 20g/L, peptone

10g/L and agar 20g/L, at pH 7.0) medium plates for 15 days at 37°C.

The morphology of the cultures was carefully observed and typical

colonies only were selected for the preparation of antigen. Surface
growth was washed with sterile 0.85% normal saline and was filtered through layers of sterile glass wool.
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Broth culture filtrate antigen (BCFA) preparation
The method of antigen preparation was the same as that

described in thesis of Fadwa O Al-shareef [17]. After 15 days

growth of the fungal culture approximately half of the agar surface,
the colony morphology of the culture was carefully observed and
6-10ml neutral Sabouraud Dextrose broth (N-SDB) were added

to the agar culture. The mycelia were scraped from the plate and
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tigen preparation was used as antigen protein and the collected

sera of the patient suffering with cerebral phaeohyphomycosis was
taken and performed counter immunoelectrophoresis (CIE) and

the Precipitation lines were observed when stained with CBB (solution 5B) (Figure 1).

transferred to a universal bottle. The lid was screwed down tightly
and the content homogenized using a vortex mixer. Two-three

ml of the mycelium suspension were immediately transferred to
1-liter flask containing 500ml of N-SDB with magnetic stirrer. The

inoculated flasks were incubated at 370C under continuous stirring

for 21 days. The fungus was killed by the addition of merthiolate
to the final concentration 0.02%(w/v) and the flasks left at 40C
overnight. The broth was separated from the mycelium by filtration
through Whatman No.1 paper (Whatman Limited, England) placed

in a Buckner funnel. The broth was centrifuged (Beckman, USA)
at 10,000g for 30 min at 40C. The supernatant was collected and

filtered through 0.22mm Nalgene filter. The filtrate was frozen,

lyophilized and stored at -70C until it is used. Three patched of

BCFA were prepared in this manner. This is designed as the BCFA.

The mycelium was washed three times with sterile distilled water,
weighed and frozen at -700C until processed.

Counter immunoelectrophoresis (CIE)

Figure 1: Precipitation lines of purified fractions (PFs) of

antigen and antisera of the patients suffering with Rhinocladiella
mackenziei infection.

Discussion
Rhinocladiella mackenziei causes infection of the central ner-

This procedure was performed same as the method followed in

vous system and a challenging disease with a high mortality rate,

(3x1 inch). Two wells (3mm in diameter) in two rows (1 cm apart)

done purifying the protein antigen from Ramichloridium macken-

Fadwa O Al-shareef thesis [17]. Three to four ml of 1%agarose in

veronal buffer pH 8.6 (solution, 5A), was layered over a glass slide
were punched in the gel. The purified fractions (PFs) antigen well

diameter was 4-mm. the wells near the cathode were filled with the
antigen and those near the anode with the sera. The sera were used

in each well. The slides were placed in an electrophoresis chamber

(Beckman, USA). Disposable wicks were used to bridge the gel with
the veronal buffer. A current of 4 mA at a voltage of 75-100 V was

applied to the maximum 8 slide for (60 min). Precipitin lines were
stained with CBB (solution 5B). The agarose slides were soaked

rapid and serological diagnostic test is needed for early diagnosis
and treatment of this serious infection. The present study has been

ziei 653 strain, which has been isolated from the patients and the

antisera of the infected person is being used to perform counter
immunoelectrophoresis serological test and the lines of precipita-

tion had been observed (Figure 1). Counter immunoelectrophoresis has been widely used in the detection of protein and antibody

reactions reported in previous studies [18,19], in contrast we have

observed we have observed good precipitation lines in our present
research work.

overnight in veronal buffer and allowed to dry at 60 0C in a hot

Conclusion

Results

ment of rapid serological diagnosis of Ramichloridium mackenziei

oven for (3h) with filter paper covering it. These were stained for
5-15min and de-stained using the same solution without the stain.

Ramichloridium mackenziei 653 isolated strain purified frac-

tions (PFs) of antigen were obtained by broth culture filtrate an-

In conclusion, present study could be helpful in the develop-

infections based on our invitro experiments and result, further in-
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vestigation will be carry out in isolation of protein from the Ramichloridium mackenziei and performing serological test.
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