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1. NAME OF THE MEDICINAL PRODUCT
Gliolan 30 mg/ml powder for oral solution.

2. QUALITATIVE AND QUANTITATIVE COMPOSITION
One vial contains 1.17 g of 5-aminolevulinic acid (5-ALA), corresponding to 1.5 g 5-aminolevulinic
acid hydrochloride (5-ALA HCI).

One ml of reconstituted solution contains 23.4 mg of 5-ALA, corresponding to 30 mg 5-ALA HCI.

3. PHARMACEUTICAL FORM
Powder for oral solution.
The powder is a white to off-white cake.

4. CLINICAL PARTICULARS

4.1 Therapeutic indications

Gliolan is indicated in adult patients for visualisation of malignant tissue during surgery for
malignant glioma (WHO grade Il and 1V).

4.2 Posology and method of administration

This medicinal product should only be used by experienced neurosurgeons conversant with surgery
of malignant gliomas and in-depth knowledge of functional brain anatomy who have completed a
training course in fluorescence-guided surgery.

Posology
The recommended dose is 20 mg 5-ALA HCI per kilogram body weight.

Patients with renal or hepatic impairment
No trials have been performed in patients with clinically relevant hepatic or renal impairment.
Therefore, this medicinal product should be used with caution in such patients.

Elderly patients
There are no special instructions for use in elderly patients with regular organ function.

Paediatric population
The safety and efficacy of Gliolan in children and adolescents aged 0 to 18 years have not yet been
established. No data are available.

Method of administration
The solution should be administered orally three hours (range 2-4 hours) before anaesthesia. Use of
5-ALA under conditions other than the ones used in the clinical trials entail an undetermined risk.

Precautions to be taken before handling or administering the medicinal product
For instructions on reconstitution of the medicinal product before administration, see section 6.6.

4.3 Contraindications

- Hypersensitivity to the active substance or porphyrins.
- Acute or chronic types of porphyria.

- Pregnancy (see sections 4.6 and 5.3).

4.4 Special warnings and precautions for use

5-ALA-induced fluorescence of brain tissue does not provide information about the tissue’s underlying
neurological function. Therefore, resection of fluorescing tissue should be weighed up carefully against
the neurological function of fluorescing tissue.

Special care must be taken in patients with a tumour in the immediate vicinity of an important

4
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neurological function and pre-existing focal deficits (e.g. aphasia, vision disturbances and paresis) that
do not improve on corticosteroid treatment. Fluorescence-guided resection in these patients has been
found to impose a higher risk of critical neurological deficits. A safe distance to eloquent cortical areas
and subcortical structures of at least 1 cm should be maintained independent of the degree of
fluorescence.

In all patients with a tumour in the vicinity of an important neurological function, either pre- or
intraoperative measures should be used to localise that function relative to the tumour in order to
maintain safety distances.

After administration of this medicinal product, exposure of eyes and skin to strong light sources (e.g.
operating illumination, direct sunlight or brightly focused indoor light) should be avoided for 24 hours.
Co-administration with other potentially phototoxic substances (e.g. tetracyclines, sulfonamides,
fluoroquinolones, hypericin extracts) should be avoided (see also section 5.3).

Within 24 hours after administration, other potentially hepatotoxic medicinal products should be
avoided.

In patients with pre-existing cardiovascular disease, this medicinal product should be used with caution
since literature reports have shown decreased systolic and diastolic blood pressure, pulmonary artery
systolic and diastolic pressure as well as pulmonary vascular resistance.

4.5 Interaction with other medicinal products and other forms of interaction
Patients should not be exposed to any photosensitizing agent up to 2 weeks after administration of
Gliolan.

4.6 Fertility, pregnancy and lactation

Pregnancy

There are no or limited amount of data from the use of 5-ALA in pregnant women. Some limited animal
studies suggest an embryotoxic activity of 5-ALA plus light exposure (see section 5.3). Therefore,
Gliolan should not be used during pregnancy.

Breast-feeding
It is unknown whether 5-ALA or its metabolite protoporphyrin IX (PPIX) is excreted in human milk. The

excretion of 5-ALA or PPIX in milk has not been studied in animals. Breast-feeding should be
interrupted for 24 hours after treatment with this medicinal product.

Fertility
There are no data available regarding the influence of 5-ALA on fertility.

4.7 Effects on ability to drive and use machines
Not relevant, the treatment itself will have an influence on the ability to drive and use machines.

4.8 Undesirable effects

Summary of the safety profile

Adverse reactions observed after the use of this medicinal product for fluorescence-guided glioma
resection are divided into the following two categories:

- immediate reactions occurring after oral administration of the medicinal product before anaesthesia (=
active substance-specific side effects)
- combined effects of 5-ALA, anaesthesia, and tumour resection (= procedure-specific side effects).

Most serious side effects include anaemia, thrombocytopenia, leukocytosis, neurological disorders and
thromboembolism. Further frequently observed side effects are vomiting, nausea and increase of blood
bilirubin, alanine aminotransferase, aspartate aminotransferase, gamma glutamyltransferase and blood
amylase.

Tabulated summary of adverse reactions
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Very common (> 1/10)

Common (> 1/100 to < 1/10)

Uncommon (> 1/1,000 to < 1/100)

Rare (> 1/10,000 to < 1/1,000)

Very rare (< 1/10,000)

Not known (cannot be estimated from the available data).

Within each frequency grouping, adverse reactions are presented in order of decreasing seriousness.

Substance-specific side effects:

Cardiac disorders Uncommon: hypotension

Gastrointestinal disorders Uncommon: nausea

Skin and subcutaneous tissue disorders Uncommon: photosensitivity reaction,
photodermatosis

Procedure-related side effects

The extent and frequency of procedure-related neurological side effects depends on the localisation of
the brain tumour and the degree of resection of tumour tissue lying in eloquent brain areas (see section
4.4).

Blood and lymphatic system disorders Very common: anaemia, thrombocytopenia,
leukocytosis
Nervous system disorders Common: neurological disorders (e.g.

hemiparesis, aphasia,
convulsions, hemianopsia)

Uncommon: brain oedema
Very rare: hypesthesia
Cardiac disorders Uncommon: hypotension
Vascular disorders Common: thromboembolism
Gastrointestinal disorders Common: vomiting, nausea
Very rare: diarrhoea
Hepatobiliary disorders Verv common: blood bilirubin increased, alanine

aminotransferase increased,
aspartate aminotransferase
increased, gamma
glutamyltransferase increased,
blood amylase increased

Description of selected adverse reactions

In a single-arm trial including 21 healthy male volunteers, erythema of the skin could be provoked by
direct exposure to UVA light up to 24 hours after oral application of 20 mg/kg body weight 5-ALA HCI.
An adverse drug reaction of mild nausea was reported in 1 out of 21 volunteers.

In another single-centre trial, 21 patients with malignant glioma received 0.2, 2, or 20 mg/kg body
weight 5-ALA HCI followed by fluorescence-guided tumour resection. The only adverse reaction
reported in this trial was one case of mild sunburn occurring in a patient treated with the highest dose.

In a single-arm trial including 36 patients with malignant glioma, adverse drug reactions were reported in
4 patients (mild diarrhoea in one patient, moderate hypesthesia in another patient, moderate chills in
another patient, and arterial hypotension 30 minutes after application of 5-ALA in another patient). All
patients received the medicinal product in a dose of 20 mg/kg body weight and underwent
fluorescence-guided resection. Follow-up time was 28 days.

In a comparative, unblinded phase Il trial (MC-ALS.3/GLI), 201 patients with malignant gliomas
6
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received 5-ALA HCI in a dose of 20 mg/kg body weight and 176 of these patients underwent
fluorescence-guided resection with subsequent radiotherapy. 173 patients received standard resection
without administration of the medicinal product and subsequent radiotherapy. Follow-up time comprised
at least 180 days after administration. At least possibly related adverse reactions were reported in 2/201
(1.0 %) patients: mild vomiting 48 hours after surgery, and mild photosensitivity 48 hours after trial
surgery. Another patient accidentally received an overdose of the medicinal product (3000 mg instead of
1580 mg). Respiratory insufficiency, which was reported in this patient, was managed by adaptation of
ventilation and resolved completely. A more pronounced transient increase of liver enzymes without
clinical symptoms was observed in the 5-ALA-treated patients. Peak values occurred between 7 and 14
days after administration. Increased levels of amylase, total bilirubin, and leukocytes, but decreased
levels of thrombocytes and erythrocytes were observed, however differences between treatment groups
were not statistically significant.

Reporting of suspected adverse reactions

Reporting suspected adverse reactions after authorisation of the medicinal product is important. It allows
continued monitoring of the benefit/risk balance of the medicinal product. Healthcare professionals are
asked to report any suspected adverse reactions via the national reporting system listed in Appendix V.

4.9 Overdose

Within a clinical trial, a 63-year old patient with known cardiovascular disease was accidentally given an
overdose of 5-ALA HCI (3000 mg instead of 1580 mg). During surgery he developed respiratory
insufficiency, which was managed by adaptation of ventilation. After surgery the patient also displayed
facial erythema. It was stated that the patient had been exposed to more light than permitted for the trial.
Respiratory insufficiency and erythema completely resolved.

In the event of overdose, supportive measures should be provided as necessary, including sufficient
protection from strong light sources (e.g. direct sunlight).

5. PHARMACOLOGICAL PROPERTIES

5.1 Pharmacodynamic properties

Pharmacotherapeutic group: Antineoplastic agents, sensitisers used in photodynamic therapy, ATC
code: L0O1XD04

Mechanism of action

5-ALA is a natural biochemical precursor of heme that is metabolised in a series of enzymatic
reactions to fluorescent porphyrins, particularly PPIX. 5-ALA synthesis is regulated by an
intracellular pool of free heme via a negative feedback mechanism. Administration of excess
exogenous 5-ALA avoids the negative feedback control, and accumulation of PPIX occurs in target
tissue. In the presence of visible light, fluorescence of PPIX (photodynamic effect) in certain target
tissues can be used for photodynamic diagnosis.

Pharmacodynamic effects

Systemic administration of 5-ALA results in an overload of the cellular porphyrin metabolism and
accumulation of PPIX in various epithelia and cancer tissues. Malignant glioma tissue (WHO-grade
Il and 1V, e.g. glioblastoma multiforme, gliosarcoma or anaplastic astrocytoma) has also been
demonstrated to synthesise and accumulate porphyrins in response to 5-ALA administration. The
concentration of PPIX is significantly lower in white matter than in cortex and tumour. Tissue
surrounding the tumour and normal brain may also be affected. However, 5-ALA induced PPIX
formation is significantly higher in malignant tissue than in normal brain.

In contrast, in low-grade tumours (WHO-grade | and Il, e.g. medulloblastoma, oligodendroglioma)
no fluorescence could be observed after application of the active substance. Brain metastases
revealed inconsistent or no fluorescence.

The phenomenon of PPIX accumulation in WHO grade Ill and 1V malignant gliomas may be
explained by higher 5-ALA uptake into the tumour tissue or an altered pattern of expression or
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activity of enzymes (e.g. ferrochelatase) involved in haemoglobin biosynthesis in tumour cells.
Explanations for higher 5-ALA uptake include a disrupted blood-brain barrier, increased
neo-vascularisation, and the overexpression of membrane transporters in glioma tissue.

After excitation with blue light (A=400-410 nm), PPIX is strongly fluorescent (peak at A=635 nm)
and can be visualised after appropriate modifications to a standard neurosurgical microscope.

Fluorescence emission can be classified as intense (solid) red fluorescence (corresponds to vital,
solid tumour tissue) and vague pink fluorescence (corresponds to infiltrating tumour cells), whereas
normal brain tissue lacking enhanced PPIX levels reflects the violet-blue light and appears blue.

Clinical efficacy and safety

In a phase I/11 trial including 21 patients, a dose-efficacy relationship between the dose levels and
the extent and quality of fluorescence in the tumour core was detected: higher doses of 5-ALA
enhanced the fluorescence quality and the fluorescence extent of the tumour core compared to
demarcation of the tumour core under standard white illumination in a monotone, non-falling
fashion. The highest dose (20 mg/kg body weight) was determined to be the most efficient.

A positive predictive value of tissue fluorescence of 84.8 % (90 % CI: 70.7 %-93.8 %) was found.
This value was defined as the percentage of patients with positive tumour cell identification in all
biopsies taken from areas of weak and strong fluorescence. The positive predictive value of strong
fluorescence was higher (100.0 %; 90 % CI: 91.1 %-100.0 %) than of weak fluorescence (83.3 %;
90 % CI: 68.1 %-93.2 %). Results were based on a phase Il trial including 33 patients receiving
5-ALA HCI in a dose of 20 mg/kg body weight.

The resulting fluorescence was used as an intraoperative marker for malignant glioma tissue with
the aim of improving the surgical resection of these tumours.

In a phase Il trial with 349 patients with suspected malignant glioma amenable to complete
resection of contrast-enhancing tumour were randomised to fluorescence-guided resection after
administration of 20 mg/kg body weight 5-ALA HCI or conventional resection under white light.
Contrast-enhancing tumour was resected in 64 % of patients in the experimental group compared to
38 % in the control-group (p<0.0001).

At the visit six months after tumour resection, 20.5 % of 5-ALA-treated-patients and 11 % of
patients who underwent standard surgery were alive at the six-month visit without progression. The
difference was statistically significant using the chi-square test (p=0.015).

No significant increase in overall survival has been observed in this trial; however, it was not
powered to detect such a difference.

5.2 Pharmacokinetic properties

General characteristics

This medicinal product shows good solubility in aqueous solutions. After ingestion, 5-ALA itself is
not fluorescent but is taken up by tumour tissue (see section 5.1) and is intracellularily metabolised
to fluorescent porphyrins, predominantly PPIX.

Absorption
5-ALA as drinking solution is rapidly and completely absorbed and peak plasma levels of 5-ALA

are reached 0.5-2 hours after oral administration of 20 mg/kg body weight. Plasma levels return to
baseline values 24 hours after administration of an oral dose of 20 mg/kg body weight. The
influence of food has not been investigated because this medicinal product is generally given on
empty stomach prior to induction of anaesthesia.

Distribution and biotransformation
5-ALA is preferentially taken up by the liver, kidney, endothelials and skin as well as by malignant
gliomas (WHO grade Il and 1V) and metabolised to fluorescent PPIX. Four hours after oral
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administration of 20 mg/kg body weight 5-ALA HCI, the maximum PPIX plasma level is reached.
PPIX plasma levels rapidly decline during the subsequent 20 hours and are not detectable anymore
48 hours after administration. At the recommended oral dose of 20 mg/kg body weight, tumour to
normal brain fluorescence ratios are usually high and offer lucid contrast for visual perception of
tumour tissue under violet-blue light for at least 9 hours.

Besides tumour tissue, faint fluorescence of the choroid plexus was reported. 5-ALA is also taken
up and metabolised to PPIX by other tissues, e.g. liver, kidneys or skin (see section 4.4). Plasma
protein binding of 5-ALA is unknown.

Elimination
5-ALA is eliminated quickly with a terminal half-life of 1-3 hours. Approximately 30 % of an orally
administered dose of 20 mg/kg body weight is excreted unchanged in urine within 12 hours.

Linearity/non-linearity
There is dose proportionality between AUCO-inf. of 5-ALA values and different oral doses of this
medicinal product.

Renal or hepatic impairment
Pharmacokinetics of 5-ALA in patients with renal or liver impairment has not been investigated.

5.3 Preclinical safety data

Standard safety pharmacology experiments were performed under light protection in the mouse, rat
and dog. 5-ALA administration does not influence the function of the gastrointestinal and central
nervous system. A slight increase in saluresis cannot be excluded.

Single administration of high doses of 5-ALA to mice or rats leads to unspecific findings of
intolerance without macroscopic abnormalities or signs of delayed toxicity. Repeat-dose toxicity
studies performed in rats and dogs demonstrate dose-dependent adverse reactions affecting changes
in bile duct histology (non-reversible within a 14 day recovery period), transient increase in
transaminases, LDH, total bilirubin, total cholesterin, creatinine, urea and vomiting (only in dogs).
Signs of systemic toxicity (cardiovascular and respiratory parameters) occurred at higher doses in
the anaesthetised dog: at 45 mg/kg body weight intravenously a slight decrease in peripheral arterial
blood pressure and systolic left ventricular pressure was recorded. Five minutes after administration,
the baseline values had been reached again. The cardiovascular effects seen are considered to be
related to the intravenous route of administration.

Phototoxicity observed after 5-ALA treatment in vitro and in vivo is obviously closely related to
dose- and time-dependent induction of PPIX synthesis in the irradiated cells or tissues. Destruction
of sebaceous cells, focal epidermal necrosis with a transient acute inflammation and diffuse reactive
changes in the keratinocytes as well as transient secondary oedema and inflammation of dermis are
observed. Light exposed skin recovered completely except for a persistent reduction in the number
of hair follicles. Accordingly, general light protective measures of eyes and skin are recommended
for at least 24 hours after administration of this medicinal product.

Although pivotal studies on the reproductive and developmental behaviour of 5-ALA have not been
performed, it can be concluded that 5-ALA induced porphyrin synthesis may lead to embryotoxic
activity in mouse, rat and chick embryos only under the condition of direct concomitant light
exposure. This medicinal product should, therefore, not be administered to pregnant women.
Excessive single dose treatment of rats with 5-ALA reversibly impaired male fertility for two weeks
after dosing.

The majority of genotoxicity studies performed in the dark do not reveal a genotoxic potential of
5-ALA. The compound potentially induces photogenotoxicity after subsequent irradiation or light
exposure which is obviously related to the induction of porphyrin synthesis.
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Long-term in vivo carcinogenicity studies have not been conducted. However, considering the
therapeutic indication, a single oral treatment with 5-ALA might not be related to any serious
potential carcinogenic risk.

6. PHARMACEUTICAL PARTICULARS
6.1 List of excipients
None.

6.2 Incompatibilities
In the absence of compatibility studies, this medicinal product must not be mixed with other
medicinal products.

6.3 Shelf life

Unopened vial
3 years.

Reconstituted solution
The reconstituted solution is physically-chemically stable for 24 hours at 25°C.

6.4 Special precautions for storage
Keep the vial in the outer carton in order to protect from light.

For storage conditions after reconstitution of the medicinal product, see section 6.3.

6.5 Nature and contents of container

Colourless type Il glass vial with butyl rubber stopper containing 1.5 g powder for reconstitution in
50 ml of drinking water.

Pack sizes: 1, 2 and 10 vials.

Not all pack sizes may be marketed.

6.6 Special precautions for disposal and other handling
The oral solution is prepared by dissolving the amount of powder of one vial in 50 ml of drinking
water. The reconstituted solution is a clear and colourless to slightly yellowish fluid.

Gliolan is for single use only and any content remaining after first use must be discarded.

Any unused medicinal product or waste material should be disposed of in accordance with local
requirements.

7. MARKETING AUTHORISATION HOLDER
medac

Gesellschaft fur klinische

Spezialpraparate mbH

Theaterstr. 6

22880 Wedel

Germany

Tel. + 49 4103 8006 0

Fax: +49 4103 8006 100

8. MARKETING AUTHORISATION NUMBER(S)
EU/1/07/413/001-003

9. DATE OF FIRST AUTHORISATION/RENEWAL OF THE AUTHORISATION
Date of first authorisation: 07 September 2007
Date of latest renewal: 12 September 2012
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10. DATE OF REVISION OF THE TEXT

Detailed information on this medicinal product is available on the website of the European
Medicines Agency http://www.ema.europa.eu.
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m, WONZHEM: (X OR) ITEEEZ KT THEKRGFNRBEENSPHA LIS TWD, £
HaEtEoMsE (LM KON ERR/NT A —42) DNE A ERHZREE T TOA XD b,
45 mglkg M EOFERIC, REEIARE K OERIEEO OB Nk s, %55
DBICHOR—R T A AMEICE LT, BB SN 2 DIME B ERIIERIRN O 5881 BIE 2 &
HEBEZLND,

in vitro & OV in vivo |23 T 5-ALA HCI # 54% ICBI g S v edtEid, B2 7o fiia X%
FARIC BT 2 HE K OREICRAT T D PPIX AR O#E% L B O 0B EICEE L T2, AR
FaDOWEEE. 775 F ) A MBI D —BIEOEPERIE & OVE AMED RIS 2 £ 5 [RREE R
BEAE W ONT— i D “IRTEIE N VB O RIENBIER STV D, BEE ORI & R
JREE LTI RICmE Lie, Led o T, REBEG% ORI 24 FEIE, IREX ORKJE~D
— ARSI KT D RGER R AT O T LA HERE S NS,

5-ALA 2N AEFE M O8I MAE TR 2 faa U7 R RBRITE M STV 72y, 5-ALA IC K
HARNT 4 U B ROFERIZL - T, BEENRERENMHET 2 RICEBNTOARTT A, T
v FRO=T Y ORI T B IR IRFMENE U D AREMENH D, ST D ENTE 5,
L7723 T, AANIIERICH G L CUEe b2, 7 v MMI5-ALA ORI B4 HElE G Lz &
A, BE#%O 2 AMIC DT o TRIMI R EZ IRRE D FEE RO H v,

EACEE ST RKE S O s EERER L. 5-ALA OEsEMEE R L TV, ARSI
PRGSO IR ER DRI B In w2 R T DN H 203, ZIUIBHLNNIE LT 4 U ARk

18



T V7 ) R () 1.6 SHENCIS T B IR DL FIC B3 2 @B

E%W% CHEET LD TH D,
invivo (2817 2 BRI OB EMHFBRITER ST, L L, AFIOw#EIE 2 Z 4T
5NAHU@%@ﬁm&ﬁii%&ﬁﬁm%ﬁi)x7 TRELWE D EEZ NS,

6. HHKI|IZBH9 SIEH
6.1 HMY—=
2L

62 EREER

CERBRPTON TV &Ly KRG 2 oR &G L TR b2,

6.3 AR

REAE A T 1
34F

PR L7 VIS, 257 C C 24 WML IC R E Th B,

6.4 BEREEROHERILEE
WD, NA T IVINFEIZANTIRGFET D Z &,

SR - OIEICOWTIZ 63 HEERBO = b,

6.5 BFOMERUVANEY

BEOSATUHT AW T, TFA - TR, 159 DRREETD (50mL DA TH
f2)

YA X ATV LEAY . 2fEAD | 10 fEAD
TRTOUEY A ARHIRENTORWEERH D,

6.6 BREERUVZOMOEKELCET HENGTEE

REOWANE. 50 mL OKIZ 1L NA T IO R E2TEfE L CRET 5, R U 7-iRix, B
é&wbb## IR T-IRIETH 5,

HEFEHANAL T L TH D, FHRBRIZEKS TOANEMIILTHEFETHZ &,
A F OB SO BEHEY) XTI DO TR FIHIZWE > T T 5 2 &,
7. IE' ~I:I ﬁ)hﬁmu 'T?Ef%

medac

Gesellschaft fir klinische
Spezialpraparate mbH
Theaterstr. 6

22880 Wedel

Germany

Tel. + 49 4103 8006 0
Fax: +49 4103 8006 100

8. Eﬁﬁﬂﬁﬁﬁmug?
EU/1/07/413/001-003

9. AEDWEIAE "EBHEAAR
WIEAZEH : 200749 H 7 H
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10. AXDHETEAH

ARFNOFER 72 15 1% European Medicines Agency @ Web ¥ k  (http://www.ema.europa.eu.) CHi%E
ARETH D,
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20 4 AfERR

ST
[ 87729
HeA577% 52 W R —

HEIRS U EEESY) B EMDOR | AR

ANES : BEAEREY 737 JJI' mrmaa 1.5, L —

ERYIR : SR RO EAMERN ALAGLIO S

ST oL =/ U7V BIGESIE FaRE
o
n-y:lmb—j
) W EEE ORI L RS T e

(2R (ROBEICFEELEV E)] A% - ARICEEY SERLOFEED

1. AEIUIRAL 7 4 U st UIBHUE OBERED & 5 & (1) ARFEBIZENTERSNEZ7 2 FRLT 4
% U IX (PPIX) 1%, 400~410nm DO Ek% &

2. RLT7 4V IEORFE UEREAHESH L2820 H ORI £V R S A, 635nm & B —2 Loy
5, DI E T D,

3. WMBHEEA L T2 L BMENTOLEA : 7 7 LRROT QR & %Y 5 IR & MO
YA Y CRAEWE., ALT 40T I RREK = EPBEZ FRET U BEESEIC K 0 PPIXDAREGHEE
2—% /) u R HEAlL eV vy (Bf I UABF DHEEZBIET D,

VY oY) &, B4 3 U4 XY VU (St John' s (2) PPIXD7RfadE ik, FEEMEEOMEIC L ViR
Wort, B> h « Pa—rX-U—}h) SHEBMLERE AL, P%[fxr%& RALGENRH DT, LT
moBRE (THEER] OEBR) DRI E LT, AHI% FW = TURBT JEfTHFD

4, I SO LTV D ATREMED & DI ([0, BEAT BlZalT5 2 L,

RS~ DR OESR) CHOHRETICL 2RI AERETICL 58
SREOFH L, FIREZRBR Y R E 352 &)

(485 - tE4K] C BRI b, RESOEOIREORR Y 725
WEk |75 7 U AR 1. 5g PPIX DM R & TV 5 ATREMED &

RSy s AR | LR T 2 LT U IR 1. g Dz, AEIEAIRHTIE, LELLEOKEHH O
ﬂ?\ﬁﬂ% L WEEE IR D &,

PR Ha O, KIENT & &, mAEHRIK

[ZheE - IR]) [FEALDIEE]

R PR 15 ERE B U BRART R L2 35 U 2 9 8 FE IR P o e g 1. BEEERES (ROEBJFICITEZICRETSEIE)

O AL (1) DIERERO S 5B UHEE M Ok aE R i &

BB IR N A L E LM T2 8200 H

ik - DRICEET ZERLOEE 5. 1 . o

KRR TIBMME R E U B = L35 b . BCC X 3HN (2) HT%HE IXBEREREE D H 5 B (EHREBR 7

PRI I PR 15 5RO A 5 e 0 BB 1 e 8 A

ECTWDIEENRD DT, AAZ =R IR E R b

PN - ~ 2. EELGEANEE

Ji 5 TURBT) JitifT DG 2 {EEIZHET 5 2 &, ;
IR« : ! | i (1) AFEGH DR LY 48 FRRIT., JRUVE (FE RO
Y e BRI, WS H ST B\ R 2 A ~ 0

(F% - AE] U OV D WRER %50 VT . FREEE 500 /L7 A LA T !

WHE RN T LT st L L C 20mg/kg DENTESEEL &,

E\ Hﬁﬁ)‘ﬁ?ﬂ%]\%éﬁ'ﬁﬁu (#pH : 2~4 BERE AT 12, KT 1 BARTESROBELRLEE (JIS Z 9110) T, J5k

WL TR R&R G 5, DIBEEIZ ST, JiEE 100~200 L7 A, —fkhEs

=« A 200~500 /L7 A, B2EI= - #HJF 300~750
NI AEBELTND,



(2) IFHEREEE R H BN D Z &N H DD T, EHRIIC
ITHERERR A 21T 5 70 & A ORIEZ o3 Ic B+
5T &,

3. HHEH
(1) RS WALLGWI L)

ERlLE ERERAEK - HEHE | BF - BREAF
SEAGRBUE 2 2 | YRR BUE & 2 2 | AFNZIERN T
FTZERMOENT| TBETRARD 5, B R
VB IRA AFIFeE% 2 HE | #enhsdoT, A

TV A 7V | FERERORS | FLEHR & OFFH
VRS | TS OBRIL | T A5 o E R
ANTF T I WTHZ L, (2 &0 R
NSl JENE B I N D
—a—F%/ oy ERBIBR
RPUEA D
ey (R

A3FTF KXY
Y Uity %

P EPEAE

Y7 (St. John s

Wort, B> h « ¥

g— XU —])

EHRN

JBR, RRIEL,
REIE, FEAE
=]
i - M DEMEAREENR, | MARZEARAE, TR
(IS BB ERIRIMARAE
e IR A 42
B L, TR | R T
EIE - EAERES St AR 3 P S
BT AR I, YRR R
JE, FLEE
B - FHTR IR
iEefas
EE
B RIS 1R
BRERBRE 77— B | BimEREEm,
TN GFEREREAE | U 2N ER B
n VN ANV R el
D

(2) BtREE WHRISEET S L)

EHaE BRERER - BBEAE| BF - GRREF
NVEY = VR AV T 4 VG | T /vy
gl MRS RS | B (5-ALA) AR

FARE— | Db AEE | EEFHFEL,
N5, NG RR
T D,
4. Bl{ERA

ity BE &t g & L2 ENERRBRICR VLT, 22t
Z R U 72 e G 123 B, BIEH (BARMRAEEEE %
EEe) RBUFBIL 46 Bl (37.4%) THY . AST (GOT)
w0 21 B (17.1%) . ALT (GPT) ¥/ 17 %1 (13.8%).
LDH #5012 4511 (9. 8%) Mo &7V /L v 2 8501 12 451 (9. 8%) «
v —GTP #8010 Bl (8.1%). H.L 9 il (7.3%). NEMH: 8
Bl (6.5%) HThotz, UKiBHE)

(1) BERABIER®?
FFHEREREEE - AST (GOT) (17.1%) . ALT (GPT) (13.8%) .
LDH (9.8%) . i E U L E L (9.8%) . y —GTP (8. 1%) .
Al-P (1.6%) OEEMEZ LD IFFHRERELN & & il
52 EMHDOT, EHHNIFHEREMRA 21T O 72 &
TR ETY, REARD ONEHAICE,
Bl L& 2475 2 b, (TEERERNEER] OIS
i)

(2) =D OREIER™?
WO LS IRIERDRH HoNDEZ ENHDHDOT, Bigg
B IATV, EE R AEET O T b,

2 EMeRE 2 g & U ENEBERRBR SHEEEZRH Lz, B
MRBIE~OMEHA TOHRBD TV DEIERIZ OV T
BRI E LT,

5. iiF. ER. RIAREFE~OERE
(1) & SOTEIR L T 2 ATEEE D & 5 e AT 5

L2 &,

UFRET v MG LTZBE. BIED

FRHEEIEN, £/, vV A, T v bOEIRFE RN

fia b

WERH D, )
(2) ARAIBEE 24 BERENIE, L ZBET S ED 2 &, (L
HBATICOWTEMRER & it L TV 72wy, )

6. /]

QAN

RE~ADKE
INRERIZ BT DM HENL LTV R0,

7. BERE
SEG]: AMEOERRRERIZ I\ T, 14 Tl 5 (38mg/kg)

[Z& 0 ISR A2 A T,

WCEHOEIRS LG 6 RIE#SEREC D &0

(2 PR S

WL N TRFIRZRHC K DALER, [ L7z,

8. BHLDEFE

(1) Rk
AFI 1@k 50mL &0 2 CIEfR#E . 24 BERILINIC
FEFT 2, 24 WRfE] 2l X 7= VAR I3 E3ET 5,

(2) 2
AFNC LD

WD ST A 5% (RPN TR

SN TAER L7- PPIXAEEHMRICER L, HEt
R (400~410nm) (2 X 0 bt & PPIX SR e %
452 L EMA LT UEERSE T s &
b b,

9. TOMDEE
1) BRBR (v b, A X) TREWY PPX) &5

PR E 25l S T B,
(2) BRI 5-ALA ZMRER TR LIRS 2 Ltk

B . N
o= BUE | sopi b | o i~soacit | sEmeRm
Y N
m& Al
B R R . EeRh

ERTZEDPHRES TV,

(3) = U A~OFNRNEE R ISR T2 &t
M GEC, SIEMRENRIE) 244D 2 Llib &
nTnd,



ENnTnsn?

[EmEhRE] Z OVERIBET & LT, IEBHII IR IE R MR T
1. mighgEE Y PPIX/ERY £ CORERIEMNE T & Y PPIX B~
HANBE6HNCT I 2 L7 Y L EethRE 20mg/ ke %% L filid D EERIETENMERN 2 LD JEEHIE TIX
A5 L7z & & oM REBMIRRE L, &5 0.83 IEFHIEICERTEYZ< O PPXAERT S &5 2
BRI R 34, Omg/L %7 L. Y00 2. 27 LRTWD &9,
FE ChoTo, HPERE N T A —H 52K 1 IR LT,
(A% BT 5 B{EFmMER)
®1 73/ L7 UBEIERRIE 20mg/ke 2R OEKE —4& TR VT R R
LIz EDOREIKDENEFE/NS A —4 Aminolevulinic Acid Hydrochloride (JAN)
Coax AUC,, (. thys {b4 : 5-Amino—4-oxopentanoic acid hydrochloride
(mg/L) (mg-h/L) (h) (h) 52 CHNO, + HC1
34.0%12.7 | 77.1%£40.7 | 0.83£0.26 | 2.27+2.35 PR : 16759
012, . 1240. .83=%0. .27+2. Hi -

(n=6., “V-HIfif = FEHE(R )

\ Erx CO,H
2. mMEEAHFEER” HW//\\W/A\\// *  HCI
MRA A L W HIE L7- 5-ALA Ot MR ERE

IR ER =N (o)
HIE, 500~5, 000 u g/L DIEFET 12% Th -7,

PE R AEORG. KD TEITRT <, =4/ —

3. Y JL(99. B IZESIT I < W,
T2 LT IRt RRE 3R 5%, KN T PPIXIZAREHT Bl - %9153°C (53R)
S B, MUEH PPIXILE 132 5% 6. 17 BRI i d il i
35lug/L & L, THIEEINIE 4. 91 el T o 7, CEEID)
| 1. IS Y A 2 BRI A O MO E T S 2
4. Bt \ 2. AAANTORGRBIHED TIRON TG Z Lk, il
SMERERERAICIN T, 7R/ V7 ) IR B BT, —ERORERIR D T — ¥ BEM SN S ET
t 12 W) & TIZBG- RO 30. 6% 28R P PRI S L7, DRIE, IR % 5 G ARG % £ 5 = L1
L0 RFIOERBEOERIERERT S L & bIC
(R ER AU ) ) RFN DL AR OB A BT % 7 — 4 % B I
ERNICHIT2EMMAHE GEERRER) ¥ L. AA O EH LS E A L5 L,

75 JE R ML Do 8 K OV DEED & 5 EMF] 2 %
SL LT, BN 3 Refulal (RaH : 2~4 Wy Al

272 VT R 20mg/kg ZRR PG LT, (@]
ZF D% D TURBT JEfTHAIZRBIT B F IR F TOFRMEHE 75 7 ARERAS L 1. 5g 1)
HOFEIC L DEEOFHLIZET 2 HMEEL, A
JEIE T CONEEOF I X ABERR & i L=, [EE X
AKENZPeE Uiz 61 JEF D 5 B, FHERIBEZR 60 JERF D S =¢
1) e M AR ER (NPC-07-1
511 RMRICHt LC, EEHMIER THDIRE U2 : $W%ﬁ B 2( ﬁg
2) FEAEE: b S MAEE AR ABRR
WrCIEED & S AERMBRRAO > b, FHET 3) AR . AL AT T Y T R
CHITABETIESED Y & ST AR ko0 E el i
4) tAERF  F AR (SPP2C101)

B ZHBLEER, HOGEET COREIT 79.6%
(144/181) TH Y | IR T DK 54. 1% (98/181)
LHRTEHEEIZEN>T7= (McNemar 8T D b5,

5) TIinuma S, et al.: Br J Cancer. 1994; 70: 21-28
6) van den Boogert J, et al.: J Photochem Photobiol B.
1998; 44: 29-38

1<0. 001)., , . o
0 7) Sroka R, et al.:J Photochem Photobiol B. 1996; 34:

BRI G B A BUE CRRERRISE NS L 2 1 ) Sroka et al. i Fhotochen Fhotebio

W S AUT AR RRAL AR IR D 5 B IR TICIS 1T D Bl 8) Navone NM, et al.: Int J Biochem. 1990:22:1407-1411

THES 72 L & S /ERlf ik ol E) 13, F60t

FEFCIE 80.6% (266/330) . FIAIET It 95. 5% 9) Kondo M, et al.: Cell Biol Toxicol. 1993; 9: 95-105
L N . 6% N JEIR N . 5%

(315/300) T - 7=, [ScRREE®R 4]
FEERICEHOLNERHZSE E LTH PRI T
(€ 3/ E-3:)| RKEEN,

In vitrolZ 31} 2 BRI K ONEF a4 iz
5-ALA FRMNIF O PPIX AR &1E, 1EF MR IZ b~ T
JESEHIE CIXBEE (SN L, EWERIARD ST
%9,

JERE~DAARIZE L TId, 5-ALA A8 0 XTIk 5
L7-IER T > MZBUWT5-ALA & PPIXDRERE~D 4340
DB ENTEY 9 HFE~ T AT, E¥ABEkE
Db IEEMEREIC BT PP BT 5 2 L VR

PRI RS AT A A T A= 3 U
T103-8324 RFEATH X A AMGEIT2-1-1

E&E : 0120-189706

Fax : 0120-189705
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T2 V7Y R () 1.8.2 @ - 2R, L - HE () OBGERIL

1.8.2 MEE- MR, Bz - AE () OFXRTIEM
1.8.2.1 %hEE - B
TR PR IE F B DB OISR AR L 6 1T 4 B JE IR I e e o AT #A L

1.8.2.2 3EE - HROFRERHL
(D)% NN FRER ISR (ALA-BC-138R) 2B\ T, fid IHRIEVER IR X O 05D &

(2

2 FMEGIN IR O 2 /5 & UL AAIRE 055 O SOLBIE X Dbt O e %
W OANE BWree) & AEIRDO I X5 51k & T LT,

BerI iz 62 Bl TOWBRE DIRBRIEDOT G- 252 1T AINED EZ R R4EH & LTz
FAS (% 10 mg/kg #F 25 5], 20 mg/kg & 37 5l T > 7=, ARBROA ML, FUE %2 E R E
H& L TRBT LT, TORER, 10 mg/kg BEE O 20 mglkg BE CTORE X, AREETERER
67.5%, 47.6%., FREHETRIEEIC 84.4%, 75.8% CT&H V. 10 mg/kg &K T 20 mglkg BEDU S
MORETH AEIEIR & b U CREAHE TAHREICE < (%4 p=0.014, p<0.001, x’#E). BE
fFOBWIE L ER U, AKFE O SE I F2WENEN TN D 2 &R ST,

N FEAZET6ER  (SPP2C101 #BR) (238U T SPP2C101 2B Tlk. /IR MERE s B
K OZEDEND & 2 FEFNE N TURBT Sl T O FFHI A2 %5 & L, AHI 20 mg/kg #& 1 #%
B O EEM ST X DR ORI F2 oA (REZ T U E LEZ2IE) 21
EIRD I LD HE L st Lo, IR Z G S/ 61610 55 FAS 1360 il Th
STm, AT FAS Z TERMEHTGSREM & U, 511 ik (FEETEmiA%L 181, fEEIaME:
FiA%k 330) Zxgé Lz,

~

FHEHMTE H TdHh DE IOV T, FAS TORGEIEDOEE L 79.6% (95%EFEX M : 72.9
~85.2%) , HEIIROE L 54.1% (95%(EHEX [H] : 46.6~61.6%) T >7=, McNemar f&E
DFER, RO TOLBE T ZIEELEOEIS 1L 25.4% (95%SFEXH @ 19.2~32.4%)
Thy, AENFICHESTHEICSE» -7 (p<0.001),

TS DEFRFEBRORE RIS 5-ALA OFEPEE I3 22 WmelcET 2 8 HME N rEn= 2
e, WhEe - R E LTERE L,

1.8.23 HFi*x-AE

W, AR, T 2 LT ) RRIERRIE & L C 20 ma/kg 2 BERREERE A 3 REfA]RG (RAPH
2~4 WA 12, RIS L TRRAKREGT 5,

1.82.4 Fi& - AEDERTERN

M)

@)

55 /I R ZE BT E380A%R (ALA-BC-1 385%) (28T, 5-ALA 10 mg/kg 3% 20 mg/kg @ 2 H
R CREEBTIE A 3 RFART  (REPH : 2~4 FERIAD) IR O E Lz,

AERHRARR R AL T, RN TO BN & RGBS IEIC L 22RO iR 21T > 1255, &=
SEETAIE B ORE 1%, AF| 10 mglkg FEKL O 20 mglkg BEDOWFNORETE . BEIEIR & el L
TREFETAHEIZE L (FNFH p=0.014, p<0.001). FENIRIC X D2MEL ik L TA
Bl & WA FBWENMENR TV D Z RIS N, £V ThoO AR L 2T
B WTEERRETH Y . R TOMHANAIHEE B 2 iz h, 20 mglkg D5 MR
DH TR SN EEOE A2 < (10 mg/kg 22.1%, 20 mg/kg 29.8%) A&/ 5 ETH D
TENTREINTZZ ED, REIOHELEHEIX 20 mglkg &5 2 b7,

%N A FEIRER (SPP2C101 3RBR) 128V T, JefT L C oM S v 7= RN 358 R 5 CRE IR HEE
A& L& 2 57z 5-ALA 20 mg/kg CREDESAFA 3 I al (FiPH : 2~4 RefEED) (2R A& G- L
oo EORER. FAS TOREEIEIZISIT DX 79.6% (95%(FHHX[H : 72.9~85.2%) &
EIEIRIZ IS D IEE 54.1% (95%EHH XM : 46.6~61.6%) & Lb_XTHEIZHE - 7= (p<0.001,

1



T2 V7Y R () 1.8.2 ZhAE - 2, L - HE (R) OBERIL

McNemar ¥ 7€) .

LFREORERN G| PEEEER A 3 REfAIRT  (HEPH : 2~4 FEEAT) 1 5-ALA 20 mg/kg #% F1#% 513,
1 JE FE 12 P B O AR BB IS K D RHHERE N BB & R THBEICRE N2 722 0D,
ARk - AEEB 2N,
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1.8.3

FERLEDIE () ORERML

AFNOME M EoEEIE, BIFERFORRRRERD S OfFH, WHFIORMCE, AE O CEFED
a5 L TERR LT,

1.83.1

=* 2
ZIS LN

N

AFINIHENT ¢V ATk LIBEEOBEFERED & 5 B

W7 4V AEOBE UEREHEEIELIBENRH D, ]

HWABBOELE Z T Z ERMBIATWDLIER T NI A 7V U RHIAEME, AVT +
VTR RREA, =2 —F ) g URPIEAL e XY (B I UA XY Y UHIHY)
.o bA3a A XY YT (Stlohn'sWort, >k« Va—2 X U—|) GHERME
BHEHRoBE (HAEH) OHESHR)

BB SRR L CW D AlRetE O & D N (Thkh, PEl, RIISE~O# G| OHS ]

3.
4.

1.8.3.2

S-ALADREII RN T 4 UV UBREFT D120, AFIUIFRNT 1 U ATk 2B BUE
OYEREDOH % BE TR L L,

RNT 4 U PEFASLERREIEE (RLv7 ¢ U o ERRIElE) ORFEDEIE LIRWEETH
%o 5-ALAIZ Z DALERKEIFE OB IZALE L, ~LEERRIZ I REH S D,
AHN RN T 4 VAEBFIEGTHET, AV T4V VREDO LR ZRHE, ALv7
4 U IEDIER A HE S D AREEN S 5O E LT,

FHEAEH (1) PFHZER (BFHLZR2WZ &) | OIS,

Milhm, pElR, RHIWE~ORE ) OHSH,

2ee - MRICEET SEALDERE

<BhEE - HRICEEET HFEALDETE>

RIEEAL TIIABEEZ AT D 2 L2380 . BCG XUTHIA AFI DB % 50l A 12 &
DIEBENICRIENE L TWAEENH D120 AH % U 7= 0% PR I8 15 e E 5 ) B3 ik
(TURBT) HfT 5 & (BB Hlr3 5 = &

b EM O~ T 2 7 V7 ) CERIERRYE O KE AT SCE & RN o S A Z BV T
BCG X IHLN AFIDREBEN G- SUTBEME AR XV R DO U R 7 BN EE 1L, (A%
HLAZERDADZENTEHINTWAT-DFEEME LT,

1.8.3.3

% - REICEHEYT SERALDERE

(1)

(2

<Mk - REICEEY AEALOIE

AR EZ AN TERENTZ7 2 FARLT 4 U vIX (PPIX) 1E, 400~410 nm DO

iz atH it tic L Sh, 635 nm 2 B —7 L4 5 ROE LT 5,

ELOFH B A 5T 2 IR E A O CREBENEE 2 BRET L BERESEIC L W PPIXD

R DOH A BIET 5,

PPIX DRt IR, HOBEEOMBENC L 0 BANAE T, BlEtte R 25808051

D, LT ORI E LT, AAFIZHW- TURBT it OB 2179 Z &,

c FENR FICLD2BEITAKIE TIC L 2B LA L, ATRE/R IR MR & 9
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IOV — VIR A RIS | RV 0 U A RERBMERE | T LT ) Vg (5-ALA)
F AR B = Eh, HFEERH LN | BERZFEL . ~LEE
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MTTHRBNHRE SN BIEMICE L CHEEMIE L7z,



T VL7 UlsthlatE (BUA)) 1.8.3 i EOER () OBRTHRL

1.8.3.5 FiF. Eiw. RILBE~DEES

(1) R ST LT D ATREME D & B0 NI G- L w2 &, UEIET v o5 LT
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- SR 250-1000 190594(%) BN SR PR IR
o 625-2500 2500 DLk | —BiER, HIRRICEE 2 L
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