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Table 2

Comparison of the effect of fresh BMC and DC prepared from male donor on sensitization of female recipients

Experimental Source of cell uscd Source of Gralt survivals Median of survival
animals for sensitization cells {days)® times (MST)
LEW 5 -5 Q LEW Ive Fresh BMC 12,12, 13, 15,16, 17 13

sCP 14, 14,15, 17. 78 14

v DC* 21, 2742, 58. > 100 42

SC 10, 11, 12,18, 23, 57 15
DA & T DA v Fresh BNMC 68, 9x > 100 100

SC 19. 21, 23, 28, 2x > 100 255

v DC 23, 17> 100 100

sC 17, 18. 24, 33, 48, 3x > 100 40.3
PVG.RTIU § — % PVG.RTIU Fresh BMC NDY

iv DC 4x > 100 100

sC 8x > 100 100

* Following the immunization of female rats with male cells, one month later the recipient rats received male skin isografts as described in Section

2. The fate of the graft was followed.

® Fresh male BMC without culture were prepared as described in Section 2. Two doses of 20 x 10%/0.1 mi of cells were injected either in the foot

pads (subcutaneous, SC) or through the tail vien {IV).

€ Male DC lrom the cultured BMC as described in Section 2 were prepared. Two doses of 0.1 x 10%/0.1 m! of cells were injected either in the foot

pads (SC) or through the tait vien (TV).
4 ND: not determined.

specifically. Although in mouse DC, CDllc is widely
used to define a subset of DC, equivalent rat CD11b/c
(0OX42) was expressed at an extremely low level or null
on rat DC described here. Furthermore, classification
of mouse plasmacytoid DC generated by Flt3 ligand is
characterized by CDllc expression with B220
(CD45R), and proposed by others to distinguish the
plasmacytoid or lymphoid DC from myeloid DC. The
latter differentially expressed CD11b but not B220 [28].
With this respect, the rat DC gencrated in this study ap-
pears to belong to neither typical plasmacytoid nor lym-
phoid DC subsets.

As for the DC specific marker, CDI103 {MRC-
0X62) has been characterized by Brenan and Puklavec
[16] and has been considered to be a specific marker for
a subset of DC. Two subsets of rat DC have been re-
ported; (1) CD103™ phenotype consisting of DC in the
epidermal Langerhans cells [16], and (ii) CD103" phe-
notype consisting of DC-like veiled cells in the thoracic
duct lymph (TDL) [16,29,30]. Additionally, CD16la*
(also defined as NKR-PIA [23,31]) was found to be po-
sitive for a subset of rat DC. It is tempting, to define rat
DC by two markers, CD103 and CD161a. By this cri-
teria, DC driven by Flt3/FIk2 ligand andfor IL-6 ap-
pear to be defined CD161a™ CD103™. In this study,
we confirmed and extended the study by Brissette-Stor-
kus et al. [32] These investigators also described a
short-term rat BMC culture driven by Fl3/FIk2 ligand
in FBS based culture medium resulting in CD16la™
CD1037 phenotype DC, although the expression level
of CDI161a appears to be far below that of our study.
Nevertheless, the level of CD161la as well as class [}
expression on rat DC cultured in the present study
gradually increased during a long-term culture. It ap-

pears that the level of CDIéla is intimately related
to the maturation processes of DC progeny. Whether
CD16la expression of DC during the maturation pro-
cesses is a general feature of the DC subset or only a
unique characteristic of rat DC remains to be
determined.

The view of that GM-CSF plays a primary role in
growth and differentiation of DC precursor cells, was
first suggested by Steinman and his colleagues in mouse
systems [8,9,33]. However, based on our study, it is
tempting to postulate that GM-CSF per se has a limited
capacity to increase DC progenitors of BMC but instead
acts as a differentiation factor in general. It should be
noted that both the GM-CSF deficient mouse and the
GM-CSF receptor deficient mouse contained a substan-
tial number of DC, although the level of the cell number
was significantly lower than both the normal mouse and
the GM-CSF transgenic mouse [34]. In this regard, our
preliminary and on-going studies (manuscript in prepa-
ration) demonstrate that our culture systems are likewise
applied to generate myeloid DC from BMC, not only
from the GM-CSF deficient mouse and GM-CSF recep-
tor deficient mouse [33], but also in the human system.
Thus, our culture systems demonstrate that Fit3/Flk2 h-
gand combined with IL-6 is able 1o replace the effect of
GM-CSF on the outgrowth of DC precursors from the
BMC culture. These results strongly suggest a common
pathway, which 15 GM-CSF independent myeloid DC
development [15,36,37). Different subsets of DC-precur-
sors might require different cytokines, depending on the
cell-differentiation stages. Nevertheless, at least in the
rat system. the absolute requirement of exogenous
GM-CSF for BMC-derived myeloid DC induction ap-
pears to be less likely.
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As for the function of GM-CSF independent mycloid
DC, the APC function of CD161a™ DC generated by
GM-CSF independent rat BMC culture driven by Fli3/
F1k2 ligand and 1L-6 was verified by in vitro syngeneic
MLC as well as in vivo sensitization of minor histocom-
patibility antigen H-Y, which is considered to be a pro-
totype of tumor immunology. Thus, the simple culture
methods described here would facilitate the acquisition
of a large number of highly uniform suobsets of DC for
cellular immunology research including transplantation
biology as well as tumor immunology.

Heretofore, valuable information and knowledge
have been accumulated on the prerequisite cytokines
for DC development and classification of DC subsets.
However, it remains to be determined whether and to
what extent each cytokine, or cytokines in concert, play
a crucial role in growth and/or differentiation of partic-
ular DC subsets from hematopoictic stem cells, and
whether to what extent so-called DC specific markers
are stably expressed during the their life span. Our sim-
plified culture method described here may be applicd to
further investigation of the functional and developmen-
tal aspects of DC subset.

In summary, we have demonstrated that GM-CSF
per se is not able to support a significant growth of
DC progenitors in rat BMC, regardless of the sources
{mouse, rat, human}. Combined with Flt3/Flk2 ligand
and 1L-6, not with c-kit ligand and IL-6, undefined
DC progenitors emerge, and these cytokines appear to
be able to increase DC progeny from rat BMC. Thus,
these expanded DC precursors are able to differentiate
into fully mature DC in both phenotype and function
as specialized APC. Functionally full-mature DC ex-
press at a high level of CDI161a and hence the mature
DC were highly purified by this single cell surface mar-
ker. With additional cytokines such as murine GM-
CSF, TNF-« and 1L-4, it appears that heterogeneity of
phenotypic and functional DC [3840] is generated.
These additional cytokines in concert, not a single cyte-
kine, might enable generating phenotypic and functional
diversity of DC in vivo.
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Plasma exchange; a promising treatment for toxic epidermal necrolysis with AIDS

Toxic epidennal necrolysis (TEN) 15 a life-threatemng,
drug-induced mucocutancous mmtolerance reacuon. Pa-
tiemts with AIDS are reported o have a much higher
risk of TEN than the general population {1, Thera-
peuatic strategies for TEN are still contoversial. The
administration of systemic corticosteroids or immuno-
suppressants for TEN has been an issue of debate,
Furtherinore, the use of immunosuppressants in AIDS

patients remains controversial as there is a rsk of

further inunune suppression from the viral disease.
Here we report a case of TEN with AIDS that was
successlully treated with plasma exchange.

A 4l1-vear-old man from Zambia presented with fever,
general fatigue and haematuna at the owmpanents’ clime
m July 2003, He was diagnosed as having urinan and
miltary tberculosis, which wmed out to be a complh-
cation of AIDIS. Isoniazid, rifabutin, ethambutol hydro-
chloride and pyrazinamide were administered to treat
the wberculosis. In addition. imethoprim—sulpha-
methoxazole was also prescribed prophvlactically tor
the treatment ol Presmocystis carini pneumonia. After
2 months of these combined therapies. widespread
erythema with fever subsequently appeared. Flacad
bullac  developed shortly after over the envthema,
which resulted in the formation ol extensive crosions
involving 909% of the body surface area (Fig. 1a). The
Nikolsky sien was positive. Penile and oral mucosal
erosions and Imlateral conjunctivitis were also obsenved.
A duagnosis of TEN was made, and he was admitted wo
our hospital on 8 Ovctober 2003, At the ume, Ins HIV-
RINA level was 121 600 copies/ml and his CD4 cell
count was 15 cells/mm® Al the treatments were
discontinued and 1000 me methyl-prednisolone pulse
therapy was started on the admission day. As Dliser
lormation and <kin detachment were not halied Iw

svstemiic steroid therapy, plasma exchange was per-
formed for three consecuuve davs from 9 October. In
otal, 101 plasma were filtered. Three days afier this
plisma exchange, the patient’s Nikolsky sign became
negative. In 2 weeks, his skin condinon also improved
dramatically (Fig. 1b).

TEN is one of the most severe adverse drug reactions
and e morality e has been reported w0 be
approxnmately 30% [2]. This entcal skin disorder 15
characterized by extensive apoptosis of keraunocyvtes,
resulting in blistering and detachment of the epider-
mis. The incidence of TEN in AIDS patients has been
reported o be much higher than in the general
population [1]. The reason for this 1s speculated o be
{1) that with the decrease in CI cell counts (espe-
cially less than 2000 CD4 T cells/mm®). the inoidence
of drug eruptions will increase significandy [1]; and
(i) AIDS patents are frequently exposed o tnmetho-
prim—sulphamecthoxazole, the prophylactic, and the
treatment for  Puenwwcystis carinii infection  [3}. and
antiretroviral druge. which are reported to be the main
cauvsative drugs of TEN.

There is currenth no evidence-based specific treatment
for TEN. Some retrospective studies have claimed a
benefit with the use of corticosteroids |4]. whereas
other reports showed no efficacy or even increased
morbidity and moralny |3 Meanwhile. intravenous
immunoglobulin (IVIG) [6], plasma exchange [7] and
immunosuppressants [8] have been reported o be
eftective 1in some individual cases. However, for AIDS
patients with  TEN. the adminstradon of systemic
corticosteroids  or immunosuppressants has been an
issue of debate becawse there s a risk of further
imMmune suppression,
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Fig. 1. Photographs of the patient’s back. (21 Widespread erosions and bullae were seen on the back. The epidermis was easily
detached (positive Nikolsky sign). Approximately 90% of the body surface area was involved. (b Twa weeks after plasma
exchange. Significant re-epithelization and a drastic improvement were obtained.

Although the pathogenesis of TEN remains obscure, it
is reported that the interaction of Fas, an apoptosis
receptor, and soluble Fas ligand plays an important role
in TEN by inducing the apoptosis of keratinocytes [9].
Plasma exchange and IVIG might inhibit Fas-mediated
keratinocyte death by removing soluble Fas ligand and
blocking Fas receptors [6]. respectively. Some cases of
TEN with AIDS have been reported to have been
successfully treated with IVIG {10-12]. Plasma ex-
change nught be considered a more appropriate treat-
ment when patents have remal dysfunction, because
acute renal failure might also be made more likely by
the use of IVIG [13].

In the present case, systemic corticosteroids were used
at first to retard the disease progression: however, no
apparent cfticacy was obscrved. Accordingly, we chose
plasma exchange, which turned out to be very effective
in a short tme. This is the first case report of the
effective use of plasma exchange for TEN with AIDS.
As HIV infecuon is now spreading, TEN in AIDS
paticnts is also expected to increase in numbers. We
constder that plasma exchange might become a more

promusing treatment lor TEN, especially when patients
are in an immunologically suppressed condition such as

AIDS.
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Case Report

Rhabdomyolysis After Smvastatin Therapy in an
HIV-Infected Patient with Chronic Renal Failure

HIROSHI MORO,! HIROK! TSUKADA, M.D.,) ATSUTO TANUMA 2
ARIMASA SHIRASAKI,2 NORIAKI INO,2 TAKEAKI NISHIBORI,!
SHINICHI NISHI,2 and FUMITAKE GEJYO'2

ABSTRACT

We encountered a 49-year-old HIV-infected man with chronic renal insufficiency who de-
veloped rhabdomyolysis after treatment with simvastatin. He recovered after initiating he-
modialysis and discontinuing oral medications. Rhabdomyolysis most likely resulted from
an excessive blood concentration of simvastatin caused by concomitant use of fluconazole in

the presence of renal insufficiency.

INTRODUCTION

HE PROGNOSS OF patients with HIV infec-

tion has been improved dramatically by
highly active antiretroviral therapy (HAART),
but adversereactions associated with thislong-
term medication represent an increasingly
important issue. HAART-associated hyper-
lipidemia, mainly an effect of HIV proteasein-
hibitors (Pls), may increase long-term risk of
cardiovascular disease'; therefore, drug ther-
apy should be considered for patients with se-
vere hypercholesterolemia. While O-hydroxy-
O-methylglutaryl-coenzyme A (HMG-CoA)-
reductaseinhibitors (statins) are effective treat-
ments for lowering cholesterol, these agents
rarely cause rhabdomyolysis. In this literature,
we report a case of HIV infected patient who
developed rhabdomyolysislikely because of an
excessive blood concentration of simvastatin.

CASE REPORT

A 4%-year-old Jpanese man with a medical
history of HIV infection, hypercholesterolemia,
and chronic renal failure presented to our hos-
pital for evaluation of renal function on May 1,
2001. In August 1998 he had developed Pneu-
mocystigtis carinii pneumonia, and was found
to have HIV infection. The CD4Y T-lympho-
cytecount at that timewas 4 per microliter, and
the H1V viral load was 69000 copies per milli-
liter. Beginning in November of the same year,
he started HAART including sanilvudine,
lamivudine, and nelfinavir. Chronic renal fail-
ure also first was noted in 1998. On October 1,
blood urea nitrogen (BUN) was 425 mg/ dL
and serum creatinine (Cre), 1.7 mg/ dL; subse-
quently, renal function continued to gradu-
ally dedline. In February 2001 simvastatin (10
mg/ d} was initiated to treat hypercholes

'Division of Infection Control and Prevention, 2Division of Clinical Nephrology and Rheumatology, Niigata Uni-
versity Graduate School of Medical and Dental Sciences, Niigata University Medical Schoo!, Niigata, Jpan.
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terolemia, a likely adverse effect from the anti-
retroviral agents, When initiation of main-
tenance hemodialysis was considered, the pa-
tient was referred to our hospital, located near
his home town. Antiretroviral therapy had
been stopped for 3 months prior to admission
because of acute pancreatitis; medications at
the time of admission included allopurinol (300
mg/d), amlodipine (2.5 mg/d), fluconazole
(100 mg/d), mecobalamin (1.5 g/d), sucralfate
(3 g/d), and simvastatin (10 mg/d). One day
prior to admission he developed fever, malaise,
and muscle weakness. He had no history of
trauma, heavy exercise, or alcohol abuse.
Physical examination revealed a temperature
of 38.5°C, blood pressure of 132/91 mm Hg,
and heart rate of 100 beats per minute. Neuro-
logic examination disclosed proximal muscu-
lar weakness in the lower limbs, accompanied
by complaints of myalgia. The Achilles tendon
reflexes were decreased. The remainder of the
physical examination was unremarkable.
Laboratory data were notable for the follow-
ing: BUN, 62 mg/dL; Cre, 4.5 mg/dL; aspartate
aminotransferase (AST), 280 IU/L; and lactate
dehydrogenase (LDH), 2210 IU/L. The serum
creatine kinase (CK) concentration in serum was
markedly elevated, at 6820 IU/L. The serum
myoglobin also was elevated, at 61800 ng/mL.
Test results for antinuclear antibody (ANA),
rheumatoid factor (RF), and anti-JO 1 antibody
all were negative. CD4% T-lymphocytes de-
clined to 150 per microliter, and the HIV viral
load increased to 29000 copies per milliliter.
The urine was amber colored, and test results
were positive for protein, occult blood, and
myoglobin. The urinary sediment contained

MORO ET AL.

casts of various types, and urinary N-acetyl-O-
D-glucosaminidase (NAG) and Op-microglobu-
lin also were elevated. A 24-hour urine collec-
tion contained 5.9 g of protein. Ultrasonog-
raphy of the abdomen showed both kidneys to
be hyperechoic and nearly normal in size.
The patient was diagnosed with rhabdomy-
olysis, and all oral medicines including sim-
vastatin were discontinued 3 days after ad-
mission. To prevent further decline in renal
function, he was given large quantities of in-
travenous fluid to establish urine flow. How-
ever, CK concentrations continued to rise
_steadily, peaking at 25,340 IU/L on May 7. The
creatinine clearance rate (Cer) was 6.7 mL/min,
and worsening renal failure could no Ionger be
controlled by conservative management. He-
modialysis was initiated on that day. Subse-
quently AST, LDH, and CK started to improve,
and were normal by May 18. Muscle strength
recovered, but renal dysfunction did not. The
patient remained dialysis-dependent, and was
discharged from the hospital early in July after
placement of a native arteriovenous fistula.

DISCUSSION

Rhabdomyolysis is a syndrome characterized
by elevated CK and myoglobinuria that fre-
quently leads to renal insufficiency. Although
the precise pathophysiology of statin-associated
rhabdomyolysis is unknown, excessive serum
concentrations of statins are believed to increase
risk of rhabdomyolysis. Simvastatin, frequently
used to treat hypercholesterolemia, is meta-
bolized in the liver by the cytochrome P450

TaBLE 1. CASE REPORTS OF STATIN-ASSOCIATED RHABDOMYOLYSIS THAT OCCURRED IN HIV-INFECTED PATIENTS

CK peak
Reference Age (yr) Gender (U/L) Statin drugs CYP3A4-inhibiting agents
[5] 70 M 78,000 Simvastatin Nelfinavir
[6] 74 M 105,180 Simvastatin Delavirdine
71 34 M 11,332 Atorvastatin Clarithromycin, lopinavir, ritonavir
[8] 63 M 9,600 Atorvastatin Delavirdine
[9] 57 M 76,000 Cerivastatin Gemfibrozil, indinavir
[10] 51 F 23,968 Simvastatin Indinavir, ritonavir
this case 49 M 25,340 Simvastatin Fluconazole

CK, serum creatine kinase,
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RHABDOMYOLYSIS FROM SIMVASTATIN IN HIV

system (CYP3A4); concomitant administration
with other drugs metabolized by this system,
such as Pls, can increase serum concentrations
of simvastatin. Most occurrences of rhabdomy-
olysis associated with simvastatin reported un-
til now haveinvolved combined usewith drugs
that inhibit CYP3A4, such as erythromycin, ci-
metidine, and itraconazole.

As our patient recovered with hemodialysis
and withdrawal of oral medicines induding
simvastatin, simvastatin appear to have played
acrucial etiologicrole. Fluconazolewastheonly
CYP3A4 inhibitor among drugs prescribed for
him, so rhabdomyalysis most likely was causad
by concomitant use of simvastatin and flucona-
zole. Within the azole dass of antifungal agents,
fluconazole inhibits CYP3A4 1ess strongly than
itraconazole or ketoconazole. Rhabdomyolysis
resulting from interactionsbetw een simvastatin
and fluconazole accordingly is considered to be
rare, and few cases have been reported.2

The serum concentration of simvastatin also
can be elevated by advanced renal insuffi-
ciency, and a few consequent cases of rhab-
domyolysis have been reported.® Our patient
had already developed end-stage renal failure
when rhabdomyolysis occurred, so serum con-
centrations of simvastatin and fluconazole may
have been elevated, leading to development of
rhabdomyolysis. Various renal lesions have
been described in the course of HIV infection.
Although renal biopsy was not performed con-
sidering the patient’s end-stage renal disease,
the dinical course, the presence of proteinuria,
and hyperechoic kidneys, were consistent with
HIV associated nephropathy (HIVAN), which
histologically is characterized by sclerosing
glomerulopathy and severe tubular changes.

A variety of musculoskeletal syndromes as-
sociated with HIV infection have been reported,
ranging from nonspecific myalgia to rhabdo-
myolysis; causes incdude direct viral invasion
and reactions to drugs. In our case, HIV virus
load had rapidly increased at the time of occur-
rence of rhabdomyolysis 3 months following
withdrawal of HAART because of pancreatitis.
The patient’s condition therefore resembled pri-
mary HIV infection. Rhabdomyolysis associated
with primary HIV infection has been reported,?
so suspending HAART may have contributed to
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development of rhabdomyolysis. However, HIV
may not have been the main cause because re-
covery occurred without lowering of theH 1V vi-
ral load or use of steroids.

In asearch of theliterature written in English,
we found six previous cases of rhabdomyolysis
associated with statins that occurred in HIV in-
fected patients (Table 1)°-19; three of these also
involved simvastatin. In all six cases, statins
were used together with antiretroviral agents:
Pls in four, and delavirdine, a non-nucleoside
reverse transcriptase inhibitor, in two. Qur case
is unique in that the patient had coexisting re-
nal failure and was not taking antiretroviral
agents at the time of onset of rhabdomyolysis.
This case suggests that multiple drugs should
be prescribed cautiously in HIV-infected pa-
tients, and that particular care should be taken
in prescribing simvastatin when these patients -
have renal insufficiency. |
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Interference of (1—3)-B-D-glucan Administration
in the Measurement of Plasma (1—3)-p-D-glucan

Yasuo ISHIZUKA, Hiroki TSUKADA and Fumitake GEIYO

Abstract

Objective  Blood (1—3)-p-p-glucan (BG) measurement
is widely used as an effective sero-diagnostic method for
deep-seated mycosis, Antitumor BG (lentinan, schizophy-
llan) administration is known as one of the false-positive
factors of blood PG measurement. To understand the in-
fluence of administered PG preparation to BG measure-
ment in blood, we compared the interfering effect of PG
administration in different G measuring methods.

Methods PG concentration in plasma was measured
by three different methods. ‘

Materials PG concentration was measured in plasma
of 18 samples of 7 cases with BG administration and 86
samples without PG administration. The period after last
BG administration was three days to three years.

Resuits  In the cases for which fG was administered,
blood BG level drastically increased using the method
which employs alkaline pretreatment. Even in the cases
for which PG was administered three years previously;
BG value measured by alkaline pretreatment was signifi-
cantly high. Thus, interference of fG administration in
bleod PG measurement continued for years after the last
administration.

Conclusion Disparity in BG values measured by dif-
ferent methods for pG administered cases is due to differ-
ences among sample pretreatment methods. Conforma-
tion of administered BG seemed to be transformed into a
sensitive form to factor G by alkaline pretreatment.
Especially in the case of the alkaline pretreatment
method, BG administration disturbance was much
stronger than for dilution-heating pretreatment. There-
fore, in suspected cases, it is important to pay attention to
BG administration during the previous few years,
(Internal Medicine 43; 97-101, 2004)

Key words: (1—3)-B-D-glucan, deep-seated mycoses, false-
positive reaction, lentinan, schizophyllan

Introduction

As an auxiliary sero-diagnostic method for deep-seated
mycosis, the measurement of {1-+3)-B-p-glucan (BG) con-
centration in blood is used widely in Japan (1-3). Since G,
which is the common cell wall component of fungi, is the
target of measurement, it is impossible to specify a species of
infectious fungi. However, BG measurement in blood is ef-
fective as the screening test for fungal infection, because the
result can be derived in a short time period, and many spe-
cies of pathogenic fungi have PG as a cell wall component.
Furthermore, PG is measured quantitatively (rather than
qualitatively), the BG value reflects the extent of illness and
it is useful for the judgment of cure effect (2, 4). All the BG
measurement methods utilize PG sensitive blood coagulation
cascade reaction of horseshoe crab (3). However, methods
differ in terms of sample pretreatment and/or principle of
final enzyme activity measurement.

Antitumor PG preparation (lentinan and schizophyllan) is
known to be a false-positive factor in BG measurement. This
treatment has a direct influence on the BG concentration in
blood, because the preparation is, in fact, BG itself, and ad-
ministration is intra-muscular. To understand the influence
of administered PG preparation on G measurement in
blood, BG concentration in the cases with BG administration
was measured by three different methods. We found that ad-
ministered PG preparation interfered with the PG measure-
ment for several years, and the degree of interference
differed among PG measuring methods.

Materials and Methods

Materials

We measured BG concentration in 18 plasma samples
from 7 cases with prior BG administration (Table 1), and in
86 samples from 38 cases without prior BG administration.
In all cases with BG administration, no signs of deep-seated
mycoses and no signs of liver function failure were ob-
served. In all 7 BG administered cases, hemodialysis with
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sample pretreatment is necessary to eliminate the interfer-
ence of blood component. Since the Alk-CK method, that
employs alkaline treatment as sample pretreatment, showed
high BG concentrations, we assumed that different sample
pretreatment methods resulted in the disparities in measured
BG concentrations for the different methods for BG adminis-
tered cases. We compared 8G concentrations measured using
chromogenic endpoint reagent with alkaline or dilution-
heating pretreatment. In the cases with prior fG administra-
tion, BG concentration measured by alkaline treatment
showed significantly higher values than for the dilution and
heating pretreatment. In the cases without BG administration,
BG concentration was not changed by sample pretreatment
method. We conclude that the high BG concentration by Alk-
CK method in BG administered cases is due to the alkaline
treatment. :

BG concentration measured by the alkaline pretreatment
method showed drastically higher values than those of the di-
lution-heating pretreatment in the cases with BG administra-
tion, If abnormally high PG concentrations judged from
clinical symptoms were observed, we could estimate whether
BG had been administered or not, by measuring BG using
different sample pretreatment methods, even in the cases in
which PG administration in the past was uncertain,

All the methods for BG measurement utilize BG sensitive
factor G of horseshoe crab (5). Factor G activating activity of
PG depends on conformation of PG, single-helical or ran-
dom-coiled conformer exhibits stronger factor G activating
activity than a triple-helical conformer (11, 12). Most BG in
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aqueous solution of lentinan or schizophyllan preparation ex-
hibits triple-helical conformer; it is converted to single-
helical conformer under alkaline conditions (I1, 12). If
administered BG remained as ttiple-helical conformer -in
blood for long periods, converted to single-helical conformer
and displayed stronger activity to factor G after alkaline
treatment, the typical reaction pattern in PG administered
cases should be appropriate.

In the cases without prior BG administration, a large dif-
ference in the BG concentration among the different sample
pretreatment methods was not observed. Since G concen-
tration in deep-seated mycosis is of an order of ng/ml, even
in the highest cases, it is very difficult to determine confor-
mation of BG in blood. Alkaline pretreatment did not acti-
vate factor G activating activity of BG in the cases without
BG administration. This suggests that most of the fG in the
blood of deep-seated mycosis has single-helical conformer,
which displays strong activity to facter G.

BRlood concentration of *H labeled lentinan after intra-
muscular administration in mouse, rat and dog declines in a
di-phasic manner, with a half-life below three hours and over
fifty hours (13). Hase et al reported clearance of schizophyl-
lan in humans (14). Blood concentration of “C labeled
schizophyllan rises to a maximum concentration at 24 hours
after intra-muscular single administration of 20 or 40 mg,
and declines in a di-phasic manner. Blood concentration at
30 days after administration is tens of ng/ml. Thus, from
these data it would not be expected that lentinan or
schizophyllan administration affected PG measurement for
years. Investigation of long period clearance of BG should

clarify how long BG administration affects blood BG concen- .

tration.

BG concentration in deep-seated mycoses responds to cure
effect and declines in a few months, if the cure effect is suc-
cessful (2, 4). BG in blood as a result of prior BG administra-
tion might be different in terms of clearance rate from that
originated in fungal infection. Since blood G concentration
in the cases with deep-seated mycoses is several ng/ml in the
highest cases, the total amount of PG in circulating blood
would be on the order of pg. A normal dose of lentinan is 2
mg per week and schizophyllan is 40 mg per week. Since
they are administered continuously for long periods, the to-
tals amount to hundreds of mg. Different clearance rates for
BG originating from PG administration and fungal infection
may be due to differences in the total amount of BG present
in the whole body.

Clearance rates of different conformers of schizophyllan
in mouse depend on its conformation; single-helical con-
former clears more rapidly than triple-helical conformer
{15). Long-term presence of administered lentinan or
schizophyllan may be due to their triple-helical conformer.

Administered PG preparation is present for years in

peripheral blood and interferes with blood PG measurement.
BG preparation other than oral administration is only in the
forms of schizophyllan and lentinan in Japan, and susceptible
diseases are only stomach cancer and uterocervical cancer. If
BG is measured in the cases with these diseases, it is impor-
tant to confirm whether BG preparation had been adminis-
tered or not over long periods.
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