
バクシニウム・ミルティルスL .　は、中欧および北欧の険
しい荒野やヤブに自生する落葉性の小潅木である1-5。
バクシニウムという名前の起源については、確かではないが、
ラテン語のvice = cowまたはBaca = berryに由来している
可能性がある。ミルティルスという名前は、myrtle(ギンバイ
カ)の果実と葉に似ていることに由来する3,4,6。バクシニウム・
ミルティルスの果実はその栄養価が高いため主食と考えられて
いたが、今日では、主として貴重な珍味とされている。バク
シニウム属は、世界中では450種もある7。V. ミルティルス
の医薬品としての使用は、その果実が月経を促進するとしてそ
の使用が推奨された中世の時代から立証されており、また、
16世紀からは、植物に関するあらゆる主要論文に定期的に記
述されている。

インデナが積極的に関与してきたビルベリーモノグラフは、現
在、欧州薬局方、イタリア薬局方および米国薬局方に収載され
ている8-10。

各種化学分類に属する化合物の幾つかは、V. ミルティルスの
ベリー類から分離されており、それらの主要な成分であるアン
トシアニン(別名アントアノシド)が有する薬理、臨床作用は学
術文献で十分立証されている。ミルトセレクト®は、熟した時
期に収穫されたバクシニウム・ミルティルスLの新鮮な果実か
らのみ得られ、また、その生産には何ら化学的処理は施されて
いない。
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ビルベリー：長期継続の経緯
70年代の初めにインデナは、「ビルベリー25%乾燥エキ
ス」と呼ばれる標準化エキスを開発した11。この規格は、好
評で、世界的に認められ、ビルベリーエキスの標準品となっ
た。インデナによるこの標準化ビルベリーエキスは、血管保
護に対するその効果で広く臨床的に評価され、少なくとも
25件の比較試験または二重盲験を含む50件を超える試験が
実施されている。
過去10年間に、「ビルベリー25%」規格は、インデナによ
るビルベリーエキスの品質に適合しない製品に応用されてい
ることが少なくないことが明らかとなった12-14。
こうした理由から、インデナは、改良された分析法を開発
した。これは元々インデナがイタリア国内で最初に登録し
た医薬品用として使われていたものである15、その後市場用
に公開された12。アントアノシド含量とビルベリーのプロフ
ィールを正確に定量化するのにより適したこの方法は、現
在、西欧諸国の大半の薬局方で標準基準となっている8-10。
このHPLCをベースとした方法は、標準化ビルベリーエキ
スのアントシアニン含量を36%アントシアニン(グリコシ
ル化化合物)として定めている、この実値係数はUV分析によ
る“旧”25%規格に相当する。

www.mirtoselect.info

The most characteristic compounds of bilberry’s fruits 
are colorful polyphenols belonging to the anthocyanin- 
and proanthocyanidin-classes. The pharmacological 
properties of these compounds are nowadays well es-
tablished, and mainly, but not exclusively, related to their 
strong antioxidant activity. This property is at the basis, 
or at least contributes significantly, to the anti-inflamma-
tory, vasoactive, hypolipidemic, hypoglycemic, chemo-
preventive activity reported for these compounds. Most 
human clinical studies have focused on only few poten-
tial applications (vasculopathies of different nature, retinal 
diseases and ulcerations of the digestive tract), confirm-
ing the results obtained with cellular- and animal-models.

Antioxidant protection
Many studies have reported that bilberry anthocyanins 
are potent scavengers of free radicals like superoxide 
anion47,48 and other ROS49. Recent animal studies50 have 
also shown that Mirtoselect® can protect kidneys from the 
damage induced by potassium bromate. KBrO

3
 is an en-

vironmental pollutant formed as a by-product during the 
ozone-based purification of drinking water. KBrO

3
 can form 

free radicals that trigger harmful degenerative processes in 
the kidney tissue, and the protective properties of Mirtose-
lect® are the result of an improved antioxidant  capacity 
of renal tissues. 
By scavenging free radicals and preventing lipid peroxida-
tion, Mirtoselect® has also been able to alleviate liver dam-
age induced by oxidative stress in mice51.

Vasoprotection
The vasoprotective activity of bilberry anthocyanins is re-
lated to their ability to reduce capillary permeability and
increase capillary resistance by means of several mecha-
nisms, including stimulation effect of the biosynthesis 
of mucopolysaccharides52, the inhibition of proteolytic 
enzymes53, and the interaction with collagen metabolism54.
The stimulation of polysaccharides production is consid-
ered critical for this activity, since mucopolysaccharides 
play an important role in the physiology of perivascular tis-
sues.

Vaccinium myrtillus L. is a deciduous small shrub 
growing on hilly heaths and underbrush throughout Central 
and Northern Europe1-5.
The origin of the name Vaccinium is uncertain, and it could 
derive from the latin words vacca = cow, or bacca = berry. 
The name myrtillus derives instead from its similarity with the 
fruits and leaves of myrtle3,4,6. The fruits of V. myrtillus were 
considered a staple food for their high nutritive value, while 
today they represent mainly a precious delicacy. The genus 
Vaccinium includes, worldwide, 450 species7.
The medicinal use of V. myrtillus is documented since the 
Middle Ages, when its fruits were recommended to promote 
menstruation, and from the 16th century the plant has been 
systematically mentioned in all major herbal treatises.

Bilberry monographs, to which Indena has actively 
contributed,  are currently present in the European, Italian and 
US Pharmacopoeias8-10.

Several compounds belonging to different chemical classes 
have been isolated from the berries of V. myrtillus, and the 
pharmacological and clinical activity of anthocyanins (also 
called anthocyanosides), their major costituents, has been 
well documented in the scientific literature. Mirtoselect® is 
obtained exclusively from the fresh fruits of Vaccinium 
myrtillus L. harvested when ripe, and its production does not 
involve any chemical treatment.
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Numerous studies have been conducted to evaluate the 
pharmacological activities of bilberry anthocyanins, proving the 
efficacy of the 36% anthocyanin bilberry extract Mirtoselect®

to:
• increase capillary resistance
• reduce abnormal vascular permeability
• exert antioxidant activity at vascular level
• improve arteriolar vasomotion
• exert chemopreventive activity
• exert anti-inflammatory activity

Concluding remarks
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A safe product, devoid of 
side effects

Bilberry: a long-lasting story

Effect on arteriolar vasomotion
Arteriolar vasomotion is a rhythmic variation of the arteri-
oles diameter in the microvascular network that modulates 
the mechanism underlying the formation of interstitial fluid. 
Colantuoni et al55 studied the effect of a standardized 36% 
anthocyanin bilberry extract on arteriolar vasomotion in 
two different experimental models, namely the induction of 
vasomotion in cheek pouch arterioles, and the increasing 
of vasomotion frequency in the skeletal muscle arteriolar 
network. These findings indicate that bilberry extract may 
prevent or control the formation of interstitial fluid, with an 
overall contribution to blood flow redistribution into microv-
ascular network.

Chemoprevention
Recent investigations33 on the chemopreventive properties 
of bilberry anthocyanins have shown that Mirtoselect® can 
reduce, in a dose-dependent way, the development of in-
testinal adenoma in rodents. The activity was related to a 
high concentration of anthocyanins in the target organs, 
sharply contrasting with very low systemic concentrations 
detected in plasma. A possible mechanism of action has 
been recently proposed56 based on the interaction of an-
thocyanins with several tyrosine kinases believed to play a 
crucial role in carcinogenesis and tumor progression. Mir-
toselect® showed a broad spectrum  tyrosine kinase inhibi-
tory activity, suggesting potential chemopreventive activity. 

Inflammation
A very recent study57 on microarray-based gene expres-
sion has shown that, in an inflammatory model, Mirtose-
lect® anthocyanins can attenuate the expression level of 
numerous pro-inflammatory genes, restoring at the same 
time that of anti-inflammatory genes. These observations 
provide a rationale for the anti-inflammatory activity of bil-
berry anthocyanins. 

Pharmacology

an product

mirtoselect®

Vaccinium myrtillus fruits

The major applications investigated so far for Mirtoselect®

are in the realms of vascular pathologies (chronic venous 
insufficiency) and ophthalmology (eye protection at the 
retina level), but animal models and pilot clinical studies 
suggest a broader clinical profile of anthocyanins, that 
encompasses memory improvement58, cardiovascular 
health59-60, metabolic syndrome and obesity61.

In the early Seventies, Indena developed a standardized bilberry 
extract named “Bilberry 25% dry extract”11. This specification 
was so popular to become a globally recognized reference 
for bilberry extracts. The standardized bilberry extract by 
Indena has been extensively clinically evaluated for its efficacy 
in vascular protection, with over 50 positive studies, including 
at least 25 controlled or double-blind studies. 
Over the past decade, it became clear that the specification 
“bilberry 25%” was often applied to products that did not 
comply with the quality of the bilberry extract by Indena12-14.
For this reason Indena has developed an improved analytical 
method, originally  used for the release of Indena’s first  
registered pharmaceutical product in Italy15, and next 
released to the market12. This method, more suitable to 
quantify accurately the anthocyanosidic content and profile 
of bilberry, has now become a standard reference for most 
Pharmacopoeias of the Western countries8-10. This HPLC-
based method defines the anthocyanins content of the 
standardized bilberry extract as 36% anthocyanins (the 
glycosilated compounds). This titer corresponds to the 
“old” 25% specification by UV analysis, that was based on 
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独自のビルベリーエキス
……………………………
技術に裏打ちされた
標準化エキス

……………………………
広範な臨床・薬理データが
その効果を裏付け

……………………………
副作用のない安全な製品ミルトセレクトミルトセレクト



臨 床 使 用
第二次世界大戦中に(バクシニウム・ミルティルスベリーから作った)ビルベリージャムを食べた英国空軍のパイロットの視力が改善さ
れたと言い伝えられる話からビルベリーの眼科領域への利用に対する関心が高まった。この話の真相はともかく、視力を改善する上
でのアントシアニンの効果については、コンピュータ視野計測等の機器装置で立証済みであり、36%アントシアニンを含有する標準
化ビルベリーエキス(ミルトセレクト®)が近視患者における網膜感受性の改善に重要な役割を果たしていることを示唆している16,17。
更に、多くの薬理試験で、静脈学における微小血管障害に対する36%アントシアニンビルベリーエキスの効果が確認されている。
また、静脈不全に伴う症状の治療における同エキスの効果についても何百人もの患者を用いて実施された無作為、二重盲プラセボ
対照臨床試験で証明されている18-24。

 

ミルトセレクト®投与は、眼精疲労による視覚機能の
回復に役立ちうる。ビルベリーエキス250 mgを28日
間投与された患者20名についての二重盲、プラセボ対
照交叉試験において、ちらつき、目のかすみ、視覚疲
労といった自覚症状の改善がコンピュータオペレータ
で認められた。
このグラフは、視力疲労に伴う症状の改善を認めた
患者の割合を示している。即ち。患者の70%が視覚
疲労の減少を、73%が目のかすみの改善、そして、
80%がちらつきの減少を報告している。その他改善を
見た症状としては、流涙、目の痛み、頭痛または頭重
感であった。
ビルベリーアントシアニンの投与後フリッカー(ちらつ
き)値は、有意に改善した。

ミルトセレクト®と視力の回復　26

**p<0.01

W
ilc

ox
on

テ
ス

ト
に

よ
る

自
覚

症
状

の
減

少

ミルトセレクト ® と視力疲労 25

更に、仮性近視の学童63名についての治験がミルトセ
レクト®150 mg/日の投与量で8週間に渡って実施さ
れた。その結果、ミルトセレクト®の長期摂取は、学
校教育において典型的な活動である読書やコンピュー
タ作業の負担に伴う目の調節機能の上昇に関連する目
のトラブルの予防に役立ちうることが示唆された。
36%アントシアニンビルベリーエキスは、栄養供給
を賦活化し、調節異常から軸性近視への移行を予防し
て、近視の初期段階における眼球組織内への血流を改
善しうる。

目のちらつきかすみ目目の疲れ
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状
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善
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プラセボ群との比較における視力疲労に伴う諸症状の改善に
対するミルトセレクト®の効果

眼科領域でのミルトセレクト®に関する臨床研究 

 * p<0.05
 ** p<0.01

仮性近視の学童における視力回復に対するミルトセレクト®の効果

ミルトセレクト® 
プラセボ

アントシアニンは、網膜ロドプシンの再合成を促進させ、
調節とその筋肉負担に伴うフリーラジカルダメージを軽減
させると報告されている27。

Clinical Use
The traditional tale that during World War II the ingestion of bilberry jam (made from Vaccinium myrtillus berries) improved the 
sight of Royal Air Force pilots on night flights led to a general interest for bilberry in ophthalmology. Although the vericity of this 
tale has been questioned, the effect of anthocyanins in improving vision has been validated by instrumental techniques, like 
computerized perimetry, suggesting that a standardized bilberry extract containing 36% anthocyanins (Mirtoselect®) can play an 
important role in improving retinal sensitivity in myopic patients16,17.
Furthermore, many pharmacological trials have confirmed the efficacy of 36% anthocyanin bilberry extract on microvascular 
disorders as well in phlebology. Its efficacy in the treatment of symptoms associated with venous insufficiency has been 
demonstrated  in randomized, double-blind, placebo-controlled clinical trails carried out on hundreds of patients18-24.

Pharmacokinetics
After oral administration of a single dose of 400 mg/kg in 
rats44, the 36% anthocyanin bilberry extract was rapidly ab-
sorbed from the gastrointestinal tract, reaching a C

max
 value 

of 2.5 mcg/mL anthocyanins in plasma within 15 minutes. 
Anthocyanins disappeared from blood circulation within 
2 hours, and underwent a rapid distribution in highly vas-
cularized tissues due to the specific affinity to endothelial 
membranes, a property that has great relevance for the 
vaso-protective activity of anthocyanins. The elimination of 
bilberry anthocyanins occurs in 24 hours, mainly through 
the bile. Similar results have been observed also in a human 

Main V. myrtillus anthocyanins
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R
2

Cyanidin 3-O-glycoside

Delphinidin 3-O-glycoside

Malvidin 3-O-glycoside

Peonidin 3-O-glycoside

Petunidin 3-O-glycoside
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Mirtoselect® is a standardized bilberry extract containing 36% anthocyanins, and is characterized by a very specific and 
consistent HPLC profile that represents the “fingerprint” of the extract. Mirtoselect® is obtained exclusively from bilberry (Vac-
cinium myrtillus L.) fresh fruits harvested when ripe, between July and September.

Chemical profile

® Suggested dosage: 320 mg/day of Mirtoselect®

The administration of Mirtoselect® could help to recov-
er the visual function in eyesight due to eye fatigue. In a 
cross-over, double-blind, placebo-controlled study on 
20 patients treated with 250 mg of bilberry extract for 
28 days, an improvement in subjective symptoms like 
the occurrence of vision sparks, eyesight dimming and 
ocular fatigue was observed in computer operators. 
The chart shows the percentage of patients reporting 
improvements in symptoms associated with eyesight 
fatigue: 70% reported ocular fatigue reduction, 73% an 
improvement of eyesight dimming and 80% a reduc-
tion of visual sparks. Other improved symptoms were 
lacrimation, soar eyes, headache or heavy headed-
ness.
Flicker values improved significantly following the ad-
ministration of bilberry anthocyanins, and an overall im-
provement of asthenopia could be established.

Mirtoselect® and eysight recovery26

Comparison of image with different contrast sensitivity.
A: image with high contrast sensitivity; B: image with low 
contrast sensitivity

**p<0.01
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The main actives accounting for the various biological
properties of Mirtoselect® are anthocyanins (anthocya-
nosides).
The term anthocyanin, originally coined to designate the 
substance responsible for the color of cornflower (from the 
greek anthos, flower, and kuanos, blue) refers to a class of 
water-soluble pigments responsible for red, pink, mauve, 
purple, blue and violet color of most flowers and fruits46.
Anthocyanins occur in nature as glycosides and their 
aglycones (the anthocyanidins) are derived from the 2-
phenylbenzopyrylium cation, more commonly referred to 
as flavylium cation. This name emphasizes the close re-
lationship with flavonoids, a class of natural products to 
which also anthocyanins belong.
Bilberry anthocyanins are 3-O glucosides, galactosides 
and arabinosides of five anthocyanidins (cyanidin, delphini-
din, malvidin, peonidin and petunidin).

Anthocyanidins are trace components of Mirtoselect®

(≤1%), and are anthocyanins without the sugar moiety. 
They should be considered as anthocyanin degradation 
products, and are diagnostic of an incorrect manufacturing 
and/or storage of the extract.

Mirtoselect® and eyesight fatigue25

In addition, a trial on 63 school children affected by 
pseudomyopia was carried out with a dosage of 150 
mg/die of Mirtoselect® for 8 weeks. This suggests that 
the prolonged intake of Mirtoselect®  could be useful 
in preventing the ocular problems related to increased 
eye accommodation associated to the burden of 
reading and computer work, activities that are typical 
of school education. The 36% anthocyanins bilberry 
extract could improve the bloodstream into the eye 
bulb tissues at the initial stage of myopia, activating 
the nutrition supply and preventing the transition from 
accommodative to axial myopia.
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Effect of Mirtoselect® on the improvement of symptoms 
associated with eyesight fatigue when compared to a 
placebo group

Flavylium cation, the basic structure of anthocyanins

Mirtoselect® specifications

HPLC content of total anthocyanins (anthocyanosides) as such ≥ 36.0%

Spectrophotometric content of anthocyanosides as anthocyanidins ≥ 25.0%

HPLC content of free anthocyanidins ≤ 1.0%

Clinical studies on Mirtoselect® in ophthalmology

* p<0.05

** p<0.01

Effect of Mirtoselect® on eyesight recovery in school children 
affected by pseudomyopia
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Anthocyanins have been reported to accelerate the re-
synthesis of retinal rhodopsin and attenuate free radical 
damage associated to accommodation and its muscular 
burden27.

Diabetic retinopathy is one of the main causes of blindness, 
and its incidence is rapidly increasing as diabetic patients 
get older. Various clinical investigations have been carried 
out with Indena’s bilberry extract29-31, in particular, in a multi-
centric study, Mirtoselect® was administered to 88 patients 
at a dosage of 510 mg/die (three 170 mg capsules/die) 
over a period of one year, with a remarkable improvement 
of contrast sensitivity; additionally, visual acuity and macu-
lar edema were stabilized. Treatment with Mirtoselect® led
therefore to an improvement of visual quality and satisfac-
tion in nonproliferative diabetic patients.

Mirtoselect® in diabetic retinopathy28

Clinical studies on Mirtoselect® in chemoprevention

Bilberry anthocyanins show colorectal cancer chemopre-
ventive properties in rodent models33. Based on these data, 
a clinical pilot study on Mirtoselect® for colorectal cancer 
chemoprevention was carried out in 25 colorectal cancer 
patients scheduled to undergo resection of primary tumor 
or liver metastases. The patients received 1.4, 2.4 or 5.6 
grams of Mirtoselect® daily for 7 days before surgery. In 
tumor tissues, proliferation decreased by 7% compared to 
pre-intervention values.
Urine, blood and target tissue levels of anthocyanins were 
also measured, and results are consistent to the levels de-
tected in rodent models34.

Mirtoselect® in chemoprevention32

Immuno-histographs of colorectal tumor tissue from a 
representative patient after staining for Ki-67 before and after 
consumtion of 1.4 grams of 36% anthocyanin bilberry extract
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Anthocyanins and anthocyanidins

A new high-performance liquid chromatography method was developed and validate the identification and quantification of 
both anthocyanins and anthocyanidins present in bilberry ectract and products12.
The quantification procedure employs cyanidin-3-glucoside as external standard and the content of each individual anthocyanin 
is evaluated by means of a weight-correction factor.
The method is endowed with a good reproducibility and, due to its high specificity, is suitable to the univocal identification 
of the botanical raw materials used for manufacturing, and for the evaluation of the phytochemical pattern of bilberry extracts, 
securing a high degree of product consistency and quality.
The reliability of this innovative method of analysis is such that it has become the official method for bilberry both in the European 
and Italian Pharmacopoeias as well as in the USP8-10.

Bilberry extracts were extensively investigated in the Sixties for 
different conditions related to an impaired visual function. The 
extracts, when administered alone or in association with beta-
carotene and vitamin E to healthy patients with visual disorders, 
induced a significant improvement in night vision, a quicker 
adaption to darkness, and a faster restoration of visual acuity 
following exposure to a flash light35-39.
Trials performed on air traffic controllers, air pilots, and car and 
truck drivers, showed that a bilberry anthocyanins-containing 
extract was able to improve night vision and the adjustment 
to darkness40-42.

Bilberry extracts and night vision
Although a critical review of the available clinical studies under 
reduced light conditions (1964-2001) has recently been 
published43, its negative results are confounded by several 
factors: different products having different phytochemical 
compositions were used in the trials analyzed; the amount 
of anthocyanins administered varied considerably within the 
trials, and the negative outcomes were generally associated 
with the lowest dosages. These considerations highlight the 
relevance of standardizing bilberry extracts and using them 
at clinically effective dosages.

pharmacokinetic study with anthocyanins found 5 hours af-
ter ingestion in the portal blood and under the detection level 
after 8 hours32.
After a single intraperitoneal dose of 36% anthocyanin bil-
berry extract (200 mg/kg), anthocyanins were detected in 
rats in kidneys, skin, liver and in the heart respectivelly45,
while in an other study in mices, modelling human familial 
adenomatous polyposis, after oral administration of Mirtose-
lect® anthocyanins were detected in intestinal mucosa at a 
8.1 ng/mL concentration33.

www.mirtoselect.info
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薬物動態学

ラットにおいて400mg/kgの単回経口投与後に 44、
36%アントシアニンビルベリーエキスは、急速に胃腸管か
ら吸収され、15分以内にCmax値、血漿中2.5 mcg/mLア
ントシアニンに達した。アントシアニンは、2時間以内に血
液循環から消失し、アントシアニンが持つ血管保護作用と関
連の深い特性である内皮細胞膜に対する特異親和性により高
度に血管化された組織内で急速な分布を受けた。ビルベリ
ーアントシアニンは24時間後に主として胆汁から排泄され
た。また、同様の成績がアントシアニンを用いたヒト薬物動

 

異なるコントラスト感受性を有する画像の比較
A: 高コントラスト感受性の画像、B: 低コントラスト感受性
の画像

糖尿病性網膜症は、失明の主要原因の一つであり、そ
の発症率は糖尿病患者の加齢とともに急速に高まる。
インデナのビルベリーエキスを用いた各種の治験が実
施されており29-31、特に、ある多施設試験では、ミル
トセレクト®は、投与量510 mg/日(170mg 3カプ
セル/日)で1年間、88名の患者に投与された。その結
果、顕著なコントラスト感受性の改善、更には、視力
と黄班浮腫の安定が認められた。従って、ミルトセレ
クト®による治療は、非増殖性糖尿病患者での視覚ク
オリティーと満足度の改善に繋がった。

糖尿病性網膜症におけるミルトセレクト®28

化学予防におけるミルトセレクト®に関する臨床試験

ビルベリーアントシアニンは、げっ歯類モデルで、結腸直
腸ガン化学予防特性を示す33。これらのデータに基づいて、
結腸直腸ガン化学予防を目的としたミルトセレクト®に関
する臨床試験が原発腫瘍または肝転移の切除を受ける予定
の25名の結腸直腸患者で実施された。患者は、術前に7日
間、一日当たり1.4 g、2.4 gないし5.6 gのミルトセレク
ト®投与を受けた。その結果、腫瘍組織では、増殖は、治療
介入前値と比較して、7%減少した。アントシアニンの尿、
血液、標的組織レベルも測定され、結果は、げっ歯類モデル
で検出されたレベルと同じであった34。

化学予防におけるミルトセレクト ®32

36%アントシアニンビルベリーエキス1.4g投与前後におけ
るKi-67染色後の代表的患者から採取した結腸直腸腫瘍組織
の免疫組織図

60年代にビルベリーエキスは、視覚機能障害に関連する各
種症状について広く調査されている。同エキスは、単独ない
しベータカロテンとビタミンEとの併用で健常な視覚障害患
者に投与された場合、暗視能力の有意な改善、暗闇に対する
急速な順応性とフラッシュ暴露後における視力の早い回復が
得られた35-39。航空管制官、パイロット、および車やトラッ
ク運転者で行った治験では、ビルベリーアントシアニン含有
エキスは、暗視能力と暗闇への適応性を改善させた。
光を落とした状態で実施した臨床試験 (1964年～2001年) 

ビルベリーエキスと暗視能力
に関する臨床総説が最近刊行されたが43、その幾つかのファ
クターでのマイナスの成績が混乱を招いた。即ち、異なった
植物化学組成の各種製品が分析対象となった治験では用いら
れており、投与されたアントシアニンの量にもかなりバラツ
キがあり、また、マイナスの成績は、一般的には最低用量と
関連していた。これらの検討は、ビルベリーエキスを標準化
することと、それらを臨床的に有効な投与量で使用すること
の妥当性にスポットを当てている40-42。

態試験で認められ、アントシアニンは摂取5時間後に門脈血
内で検出され、8時間後は、検出レベル内であった32。
36%アントシアニンビルベリーエキス(200mg/kg)の腹腔
内単回投与後、アントシアニンは、ラットにおいて腎臓、皮
膚、肝臓および心臓でそれぞれ検出され、他方、ヒト家族性
腺腫様ポリープをモデル化したマウスを用いた他の試験で
は、ミルトセレクト®経口投与後、アントシアニンは、8.1 
ng/mLの濃度で腸粘膜内で検出された33。

投与前

投与後

Clinical Use
The traditional tale that during World War II the ingestion of bilberry jam (made from Vaccinium myrtillus berries) improved the 
sight of Royal Air Force pilots on night flights led to a general interest for bilberry in ophthalmology. Although the vericity of this 
tale has been questioned, the effect of anthocyanins in improving vision has been validated by instrumental techniques, like 
computerized perimetry, suggesting that a standardized bilberry extract containing 36% anthocyanins (Mirtoselect®) can play an 
important role in improving retinal sensitivity in myopic patients16,17.
Furthermore, many pharmacological trials have confirmed the efficacy of 36% anthocyanin bilberry extract on microvascular 
disorders as well in phlebology. Its efficacy in the treatment of symptoms associated with venous insufficiency has been 
demonstrated  in randomized, double-blind, placebo-controlled clinical trails carried out on hundreds of patients18-24.

Pharmacokinetics
After oral administration of a single dose of 400 mg/kg in 
rats44, the 36% anthocyanin bilberry extract was rapidly ab-
sorbed from the gastrointestinal tract, reaching a C

max
 value 

of 2.5 mcg/mL anthocyanins in plasma within 15 minutes. 
Anthocyanins disappeared from blood circulation within 
2 hours, and underwent a rapid distribution in highly vas-
cularized tissues due to the specific affinity to endothelial 
membranes, a property that has great relevance for the 
vaso-protective activity of anthocyanins. The elimination of 
bilberry anthocyanins occurs in 24 hours, mainly through 
the bile. Similar results have been observed also in a human 

Main V. myrtillus anthocyanins
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1
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2

Cyanidin 3-O-glycoside

Delphinidin 3-O-glycoside

Malvidin 3-O-glycoside

Peonidin 3-O-glycoside

Petunidin 3-O-glycoside
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Mirtoselect® is a standardized bilberry extract containing 36% anthocyanins, and is characterized by a very specific and 
consistent HPLC profile that represents the “fingerprint” of the extract. Mirtoselect® is obtained exclusively from bilberry (Vac-
cinium myrtillus L.) fresh fruits harvested when ripe, between July and September.

Chemical profile

® Suggested dosage: 320 mg/day of Mirtoselect®

The administration of Mirtoselect® could help to recov-
er the visual function in eyesight due to eye fatigue. In a 
cross-over, double-blind, placebo-controlled study on 
20 patients treated with 250 mg of bilberry extract for 
28 days, an improvement in subjective symptoms like 
the occurrence of vision sparks, eyesight dimming and 
ocular fatigue was observed in computer operators. 
The chart shows the percentage of patients reporting 
improvements in symptoms associated with eyesight 
fatigue: 70% reported ocular fatigue reduction, 73% an 
improvement of eyesight dimming and 80% a reduc-
tion of visual sparks. Other improved symptoms were 
lacrimation, soar eyes, headache or heavy headed-
ness.
Flicker values improved significantly following the ad-
ministration of bilberry anthocyanins, and an overall im-
provement of asthenopia could be established.

Mirtoselect® and eysight recovery26

Comparison of image with different contrast sensitivity.
A: image with high contrast sensitivity; B: image with low 
contrast sensitivity

**p<0.01
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The main actives accounting for the various biological
properties of Mirtoselect® are anthocyanins (anthocya-
nosides).
The term anthocyanin, originally coined to designate the 
substance responsible for the color of cornflower (from the 
greek anthos, flower, and kuanos, blue) refers to a class of 
water-soluble pigments responsible for red, pink, mauve, 
purple, blue and violet color of most flowers and fruits46.
Anthocyanins occur in nature as glycosides and their 
aglycones (the anthocyanidins) are derived from the 2-
phenylbenzopyrylium cation, more commonly referred to 
as flavylium cation. This name emphasizes the close re-
lationship with flavonoids, a class of natural products to 
which also anthocyanins belong.
Bilberry anthocyanins are 3-O glucosides, galactosides 
and arabinosides of five anthocyanidins (cyanidin, delphini-
din, malvidin, peonidin and petunidin).

Anthocyanidins are trace components of Mirtoselect®

(≤1%), and are anthocyanins without the sugar moiety. 
They should be considered as anthocyanin degradation 
products, and are diagnostic of an incorrect manufacturing 
and/or storage of the extract.

Mirtoselect® and eyesight fatigue25

In addition, a trial on 63 school children affected by 
pseudomyopia was carried out with a dosage of 150 
mg/die of Mirtoselect® for 8 weeks. This suggests that 
the prolonged intake of Mirtoselect®  could be useful 
in preventing the ocular problems related to increased 
eye accommodation associated to the burden of 
reading and computer work, activities that are typical 
of school education. The 36% anthocyanins bilberry 
extract could improve the bloodstream into the eye 
bulb tissues at the initial stage of myopia, activating 
the nutrition supply and preventing the transition from 
accommodative to axial myopia.
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Effect of Mirtoselect® on the improvement of symptoms 
associated with eyesight fatigue when compared to a 
placebo group

Flavylium cation, the basic structure of anthocyanins

Mirtoselect® specifications

HPLC content of total anthocyanins (anthocyanosides) as such ≥ 36.0%

Spectrophotometric content of anthocyanosides as anthocyanidins ≥ 25.0%

HPLC content of free anthocyanidins ≤ 1.0%

Clinical studies on Mirtoselect® in ophthalmology

* p<0.05

** p<0.01

Effect of Mirtoselect® on eyesight recovery in school children 
affected by pseudomyopia
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Anthocyanins have been reported to accelerate the re-
synthesis of retinal rhodopsin and attenuate free radical 
damage associated to accommodation and its muscular 
burden27.

Diabetic retinopathy is one of the main causes of blindness, 
and its incidence is rapidly increasing as diabetic patients 
get older. Various clinical investigations have been carried 
out with Indena’s bilberry extract29-31, in particular, in a multi-
centric study, Mirtoselect® was administered to 88 patients 
at a dosage of 510 mg/die (three 170 mg capsules/die) 
over a period of one year, with a remarkable improvement 
of contrast sensitivity; additionally, visual acuity and macu-
lar edema were stabilized. Treatment with Mirtoselect® led
therefore to an improvement of visual quality and satisfac-
tion in nonproliferative diabetic patients.

Mirtoselect® in diabetic retinopathy28

Clinical studies on Mirtoselect® in chemoprevention

Bilberry anthocyanins show colorectal cancer chemopre-
ventive properties in rodent models33. Based on these data, 
a clinical pilot study on Mirtoselect® for colorectal cancer 
chemoprevention was carried out in 25 colorectal cancer 
patients scheduled to undergo resection of primary tumor 
or liver metastases. The patients received 1.4, 2.4 or 5.6 
grams of Mirtoselect® daily for 7 days before surgery. In 
tumor tissues, proliferation decreased by 7% compared to 
pre-intervention values.
Urine, blood and target tissue levels of anthocyanins were 
also measured, and results are consistent to the levels de-
tected in rodent models34.

Mirtoselect® in chemoprevention32

Immuno-histographs of colorectal tumor tissue from a 
representative patient after staining for Ki-67 before and after 
consumtion of 1.4 grams of 36% anthocyanin bilberry extract
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Anthocyanins and anthocyanidins

A new high-performance liquid chromatography method was developed and validate the identification and quantification of 
both anthocyanins and anthocyanidins present in bilberry ectract and products12.
The quantification procedure employs cyanidin-3-glucoside as external standard and the content of each individual anthocyanin 
is evaluated by means of a weight-correction factor.
The method is endowed with a good reproducibility and, due to its high specificity, is suitable to the univocal identification 
of the botanical raw materials used for manufacturing, and for the evaluation of the phytochemical pattern of bilberry extracts, 
securing a high degree of product consistency and quality.
The reliability of this innovative method of analysis is such that it has become the official method for bilberry both in the European 
and Italian Pharmacopoeias as well as in the USP8-10.

Bilberry extracts were extensively investigated in the Sixties for 
different conditions related to an impaired visual function. The 
extracts, when administered alone or in association with beta-
carotene and vitamin E to healthy patients with visual disorders, 
induced a significant improvement in night vision, a quicker 
adaption to darkness, and a faster restoration of visual acuity 
following exposure to a flash light35-39.
Trials performed on air traffic controllers, air pilots, and car and 
truck drivers, showed that a bilberry anthocyanins-containing 
extract was able to improve night vision and the adjustment 
to darkness40-42.

Bilberry extracts and night vision
Although a critical review of the available clinical studies under 
reduced light conditions (1964-2001) has recently been 
published43, its negative results are confounded by several 
factors: different products having different phytochemical 
compositions were used in the trials analyzed; the amount 
of anthocyanins administered varied considerably within the 
trials, and the negative outcomes were generally associated 
with the lowest dosages. These considerations highlight the 
relevance of standardizing bilberry extracts and using them 
at clinically effective dosages.

pharmacokinetic study with anthocyanins found 5 hours af-
ter ingestion in the portal blood and under the detection level 
after 8 hours32.
After a single intraperitoneal dose of 36% anthocyanin bil-
berry extract (200 mg/kg), anthocyanins were detected in 
rats in kidneys, skin, liver and in the heart respectivelly45,
while in an other study in mices, modelling human familial 
adenomatous polyposis, after oral administration of Mirtose-
lect® anthocyanins were detected in intestinal mucosa at a 
8.1 ng/mL concentration33.
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Clinical Use
The traditional tale that during World War II the ingestion of bilberry jam (made from Vaccinium myrtillus berries) improved the 
sight of Royal Air Force pilots on night flights led to a general interest for bilberry in ophthalmology. Although the vericity of this 
tale has been questioned, the effect of anthocyanins in improving vision has been validated by instrumental techniques, like 
computerized perimetry, suggesting that a standardized bilberry extract containing 36% anthocyanins (Mirtoselect®) can play an 
important role in improving retinal sensitivity in myopic patients16,17.
Furthermore, many pharmacological trials have confirmed the efficacy of 36% anthocyanin bilberry extract on microvascular 
disorders as well in phlebology. Its efficacy in the treatment of symptoms associated with venous insufficiency has been 
demonstrated  in randomized, double-blind, placebo-controlled clinical trails carried out on hundreds of patients18-24.

Pharmacokinetics
After oral administration of a single dose of 400 mg/kg in 
rats44, the 36% anthocyanin bilberry extract was rapidly ab-
sorbed from the gastrointestinal tract, reaching a C

max
 value 

of 2.5 mcg/mL anthocyanins in plasma within 15 minutes. 
Anthocyanins disappeared from blood circulation within 
2 hours, and underwent a rapid distribution in highly vas-
cularized tissues due to the specific affinity to endothelial 
membranes, a property that has great relevance for the 
vaso-protective activity of anthocyanins. The elimination of 
bilberry anthocyanins occurs in 24 hours, mainly through 
the bile. Similar results have been observed also in a human 
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Mirtoselect® is a standardized bilberry extract containing 36% anthocyanins, and is characterized by a very specific and 
consistent HPLC profile that represents the “fingerprint” of the extract. Mirtoselect® is obtained exclusively from bilberry (Vac-
cinium myrtillus L.) fresh fruits harvested when ripe, between July and September.

Chemical profile

® Suggested dosage: 320 mg/day of Mirtoselect®

The administration of Mirtoselect® could help to recov-
er the visual function in eyesight due to eye fatigue. In a 
cross-over, double-blind, placebo-controlled study on 
20 patients treated with 250 mg of bilberry extract for 
28 days, an improvement in subjective symptoms like 
the occurrence of vision sparks, eyesight dimming and 
ocular fatigue was observed in computer operators. 
The chart shows the percentage of patients reporting 
improvements in symptoms associated with eyesight 
fatigue: 70% reported ocular fatigue reduction, 73% an 
improvement of eyesight dimming and 80% a reduc-
tion of visual sparks. Other improved symptoms were 
lacrimation, soar eyes, headache or heavy headed-
ness.
Flicker values improved significantly following the ad-
ministration of bilberry anthocyanins, and an overall im-
provement of asthenopia could be established.

Mirtoselect® and eysight recovery26

Comparison of image with different contrast sensitivity.
A: image with high contrast sensitivity; B: image with low 
contrast sensitivity
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The main actives accounting for the various biological
properties of Mirtoselect® are anthocyanins (anthocya-
nosides).
The term anthocyanin, originally coined to designate the 
substance responsible for the color of cornflower (from the 
greek anthos, flower, and kuanos, blue) refers to a class of 
water-soluble pigments responsible for red, pink, mauve, 
purple, blue and violet color of most flowers and fruits46.
Anthocyanins occur in nature as glycosides and their 
aglycones (the anthocyanidins) are derived from the 2-
phenylbenzopyrylium cation, more commonly referred to 
as flavylium cation. This name emphasizes the close re-
lationship with flavonoids, a class of natural products to 
which also anthocyanins belong.
Bilberry anthocyanins are 3-O glucosides, galactosides 
and arabinosides of five anthocyanidins (cyanidin, delphini-
din, malvidin, peonidin and petunidin).

Anthocyanidins are trace components of Mirtoselect®

(≤1%), and are anthocyanins without the sugar moiety. 
They should be considered as anthocyanin degradation 
products, and are diagnostic of an incorrect manufacturing 
and/or storage of the extract.

Mirtoselect® and eyesight fatigue25

In addition, a trial on 63 school children affected by 
pseudomyopia was carried out with a dosage of 150 
mg/die of Mirtoselect® for 8 weeks. This suggests that 
the prolonged intake of Mirtoselect®  could be useful 
in preventing the ocular problems related to increased 
eye accommodation associated to the burden of 
reading and computer work, activities that are typical 
of school education. The 36% anthocyanins bilberry 
extract could improve the bloodstream into the eye 
bulb tissues at the initial stage of myopia, activating 
the nutrition supply and preventing the transition from 
accommodative to axial myopia.
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Effect of Mirtoselect® on the improvement of symptoms 
associated with eyesight fatigue when compared to a 
placebo group

Flavylium cation, the basic structure of anthocyanins

Mirtoselect® specifications

HPLC content of total anthocyanins (anthocyanosides) as such ≥ 36.0%

Spectrophotometric content of anthocyanosides as anthocyanidins ≥ 25.0%

HPLC content of free anthocyanidins ≤ 1.0%

Clinical studies on Mirtoselect® in ophthalmology

* p<0.05

** p<0.01

Effect of Mirtoselect® on eyesight recovery in school children 
affected by pseudomyopia
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Anthocyanins have been reported to accelerate the re-
synthesis of retinal rhodopsin and attenuate free radical 
damage associated to accommodation and its muscular 
burden27.

Diabetic retinopathy is one of the main causes of blindness, 
and its incidence is rapidly increasing as diabetic patients 
get older. Various clinical investigations have been carried 
out with Indena’s bilberry extract29-31, in particular, in a multi-
centric study, Mirtoselect® was administered to 88 patients 
at a dosage of 510 mg/die (three 170 mg capsules/die) 
over a period of one year, with a remarkable improvement 
of contrast sensitivity; additionally, visual acuity and macu-
lar edema were stabilized. Treatment with Mirtoselect® led
therefore to an improvement of visual quality and satisfac-
tion in nonproliferative diabetic patients.

Mirtoselect® in diabetic retinopathy28

Clinical studies on Mirtoselect® in chemoprevention

Bilberry anthocyanins show colorectal cancer chemopre-
ventive properties in rodent models33. Based on these data, 
a clinical pilot study on Mirtoselect® for colorectal cancer 
chemoprevention was carried out in 25 colorectal cancer 
patients scheduled to undergo resection of primary tumor 
or liver metastases. The patients received 1.4, 2.4 or 5.6 
grams of Mirtoselect® daily for 7 days before surgery. In 
tumor tissues, proliferation decreased by 7% compared to 
pre-intervention values.
Urine, blood and target tissue levels of anthocyanins were 
also measured, and results are consistent to the levels de-
tected in rodent models34.

Mirtoselect® in chemoprevention32

Immuno-histographs of colorectal tumor tissue from a 
representative patient after staining for Ki-67 before and after 
consumtion of 1.4 grams of 36% anthocyanin bilberry extract
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Anthocyanins and anthocyanidins

A new high-performance liquid chromatography method was developed and validate the identification and quantification of 
both anthocyanins and anthocyanidins present in bilberry ectract and products12.
The quantification procedure employs cyanidin-3-glucoside as external standard and the content of each individual anthocyanin 
is evaluated by means of a weight-correction factor.
The method is endowed with a good reproducibility and, due to its high specificity, is suitable to the univocal identification 
of the botanical raw materials used for manufacturing, and for the evaluation of the phytochemical pattern of bilberry extracts, 
securing a high degree of product consistency and quality.
The reliability of this innovative method of analysis is such that it has become the official method for bilberry both in the European 
and Italian Pharmacopoeias as well as in the USP8-10.

Bilberry extracts were extensively investigated in the Sixties for 
different conditions related to an impaired visual function. The 
extracts, when administered alone or in association with beta-
carotene and vitamin E to healthy patients with visual disorders, 
induced a significant improvement in night vision, a quicker 
adaption to darkness, and a faster restoration of visual acuity 
following exposure to a flash light35-39.
Trials performed on air traffic controllers, air pilots, and car and 
truck drivers, showed that a bilberry anthocyanins-containing 
extract was able to improve night vision and the adjustment 
to darkness40-42.

Bilberry extracts and night vision
Although a critical review of the available clinical studies under 
reduced light conditions (1964-2001) has recently been 
published43, its negative results are confounded by several 
factors: different products having different phytochemical 
compositions were used in the trials analyzed; the amount 
of anthocyanins administered varied considerably within the 
trials, and the negative outcomes were generally associated 
with the lowest dosages. These considerations highlight the 
relevance of standardizing bilberry extracts and using them 
at clinically effective dosages.

pharmacokinetic study with anthocyanins found 5 hours af-
ter ingestion in the portal blood and under the detection level 
after 8 hours32.
After a single intraperitoneal dose of 36% anthocyanin bil-
berry extract (200 mg/kg), anthocyanins were detected in 
rats in kidneys, skin, liver and in the heart respectivelly45,
while in an other study in mices, modelling human familial 
adenomatous polyposis, after oral administration of Mirtose-
lect® anthocyanins were detected in intestinal mucosa at a 
8.1 ng/mL concentration33.
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Clinical Use
The traditional tale that during World War II the ingestion of bilberry jam (made from Vaccinium myrtillus berries) improved the 
sight of Royal Air Force pilots on night flights led to a general interest for bilberry in ophthalmology. Although the vericity of this 
tale has been questioned, the effect of anthocyanins in improving vision has been validated by instrumental techniques, like 
computerized perimetry, suggesting that a standardized bilberry extract containing 36% anthocyanins (Mirtoselect®) can play an 
important role in improving retinal sensitivity in myopic patients16,17.
Furthermore, many pharmacological trials have confirmed the efficacy of 36% anthocyanin bilberry extract on microvascular 
disorders as well in phlebology. Its efficacy in the treatment of symptoms associated with venous insufficiency has been 
demonstrated  in randomized, double-blind, placebo-controlled clinical trails carried out on hundreds of patients18-24.

Pharmacokinetics
After oral administration of a single dose of 400 mg/kg in 
rats44, the 36% anthocyanin bilberry extract was rapidly ab-
sorbed from the gastrointestinal tract, reaching a C

max
 value 

of 2.5 mcg/mL anthocyanins in plasma within 15 minutes. 
Anthocyanins disappeared from blood circulation within 
2 hours, and underwent a rapid distribution in highly vas-
cularized tissues due to the specific affinity to endothelial 
membranes, a property that has great relevance for the 
vaso-protective activity of anthocyanins. The elimination of 
bilberry anthocyanins occurs in 24 hours, mainly through 
the bile. Similar results have been observed also in a human 
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Mirtoselect® is a standardized bilberry extract containing 36% anthocyanins, and is characterized by a very specific and 
consistent HPLC profile that represents the “fingerprint” of the extract. Mirtoselect® is obtained exclusively from bilberry (Vac-
cinium myrtillus L.) fresh fruits harvested when ripe, between July and September.

Chemical profile

® Suggested dosage: 320 mg/day of Mirtoselect®

The administration of Mirtoselect® could help to recov-
er the visual function in eyesight due to eye fatigue. In a 
cross-over, double-blind, placebo-controlled study on 
20 patients treated with 250 mg of bilberry extract for 
28 days, an improvement in subjective symptoms like 
the occurrence of vision sparks, eyesight dimming and 
ocular fatigue was observed in computer operators. 
The chart shows the percentage of patients reporting 
improvements in symptoms associated with eyesight 
fatigue: 70% reported ocular fatigue reduction, 73% an 
improvement of eyesight dimming and 80% a reduc-
tion of visual sparks. Other improved symptoms were 
lacrimation, soar eyes, headache or heavy headed-
ness.
Flicker values improved significantly following the ad-
ministration of bilberry anthocyanins, and an overall im-
provement of asthenopia could be established.

Mirtoselect® and eysight recovery26

Comparison of image with different contrast sensitivity.
A: image with high contrast sensitivity; B: image with low 
contrast sensitivity
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The main actives accounting for the various biological
properties of Mirtoselect® are anthocyanins (anthocya-
nosides).
The term anthocyanin, originally coined to designate the 
substance responsible for the color of cornflower (from the 
greek anthos, flower, and kuanos, blue) refers to a class of 
water-soluble pigments responsible for red, pink, mauve, 
purple, blue and violet color of most flowers and fruits46.
Anthocyanins occur in nature as glycosides and their 
aglycones (the anthocyanidins) are derived from the 2-
phenylbenzopyrylium cation, more commonly referred to 
as flavylium cation. This name emphasizes the close re-
lationship with flavonoids, a class of natural products to 
which also anthocyanins belong.
Bilberry anthocyanins are 3-O glucosides, galactosides 
and arabinosides of five anthocyanidins (cyanidin, delphini-
din, malvidin, peonidin and petunidin).

Anthocyanidins are trace components of Mirtoselect®

(≤1%), and are anthocyanins without the sugar moiety. 
They should be considered as anthocyanin degradation 
products, and are diagnostic of an incorrect manufacturing 
and/or storage of the extract.

Mirtoselect® and eyesight fatigue25

In addition, a trial on 63 school children affected by 
pseudomyopia was carried out with a dosage of 150 
mg/die of Mirtoselect® for 8 weeks. This suggests that 
the prolonged intake of Mirtoselect®  could be useful 
in preventing the ocular problems related to increased 
eye accommodation associated to the burden of 
reading and computer work, activities that are typical 
of school education. The 36% anthocyanins bilberry 
extract could improve the bloodstream into the eye 
bulb tissues at the initial stage of myopia, activating 
the nutrition supply and preventing the transition from 
accommodative to axial myopia.
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Effect of Mirtoselect® on the improvement of symptoms 
associated with eyesight fatigue when compared to a 
placebo group

Flavylium cation, the basic structure of anthocyanins

Mirtoselect® specifications

HPLC content of total anthocyanins (anthocyanosides) as such ≥ 36.0%

Spectrophotometric content of anthocyanosides as anthocyanidins ≥ 25.0%

HPLC content of free anthocyanidins ≤ 1.0%

Clinical studies on Mirtoselect® in ophthalmology
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Anthocyanins have been reported to accelerate the re-
synthesis of retinal rhodopsin and attenuate free radical 
damage associated to accommodation and its muscular 
burden27.

Diabetic retinopathy is one of the main causes of blindness, 
and its incidence is rapidly increasing as diabetic patients 
get older. Various clinical investigations have been carried 
out with Indena’s bilberry extract29-31, in particular, in a multi-
centric study, Mirtoselect® was administered to 88 patients 
at a dosage of 510 mg/die (three 170 mg capsules/die) 
over a period of one year, with a remarkable improvement 
of contrast sensitivity; additionally, visual acuity and macu-
lar edema were stabilized. Treatment with Mirtoselect® led
therefore to an improvement of visual quality and satisfac-
tion in nonproliferative diabetic patients.

Mirtoselect® in diabetic retinopathy28

Clinical studies on Mirtoselect® in chemoprevention

Bilberry anthocyanins show colorectal cancer chemopre-
ventive properties in rodent models33. Based on these data, 
a clinical pilot study on Mirtoselect® for colorectal cancer 
chemoprevention was carried out in 25 colorectal cancer 
patients scheduled to undergo resection of primary tumor 
or liver metastases. The patients received 1.4, 2.4 or 5.6 
grams of Mirtoselect® daily for 7 days before surgery. In 
tumor tissues, proliferation decreased by 7% compared to 
pre-intervention values.
Urine, blood and target tissue levels of anthocyanins were 
also measured, and results are consistent to the levels de-
tected in rodent models34.

Mirtoselect® in chemoprevention32

Immuno-histographs of colorectal tumor tissue from a 
representative patient after staining for Ki-67 before and after 
consumtion of 1.4 grams of 36% anthocyanin bilberry extract
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Anthocyanins and anthocyanidins

A new high-performance liquid chromatography method was developed and validate the identification and quantification of 
both anthocyanins and anthocyanidins present in bilberry ectract and products12.
The quantification procedure employs cyanidin-3-glucoside as external standard and the content of each individual anthocyanin 
is evaluated by means of a weight-correction factor.
The method is endowed with a good reproducibility and, due to its high specificity, is suitable to the univocal identification 
of the botanical raw materials used for manufacturing, and for the evaluation of the phytochemical pattern of bilberry extracts, 
securing a high degree of product consistency and quality.
The reliability of this innovative method of analysis is such that it has become the official method for bilberry both in the European 
and Italian Pharmacopoeias as well as in the USP8-10.

Bilberry extracts were extensively investigated in the Sixties for 
different conditions related to an impaired visual function. The 
extracts, when administered alone or in association with beta-
carotene and vitamin E to healthy patients with visual disorders, 
induced a significant improvement in night vision, a quicker 
adaption to darkness, and a faster restoration of visual acuity 
following exposure to a flash light35-39.
Trials performed on air traffic controllers, air pilots, and car and 
truck drivers, showed that a bilberry anthocyanins-containing 
extract was able to improve night vision and the adjustment 
to darkness40-42.

Bilberry extracts and night vision
Although a critical review of the available clinical studies under 
reduced light conditions (1964-2001) has recently been 
published43, its negative results are confounded by several 
factors: different products having different phytochemical 
compositions were used in the trials analyzed; the amount 
of anthocyanins administered varied considerably within the 
trials, and the negative outcomes were generally associated 
with the lowest dosages. These considerations highlight the 
relevance of standardizing bilberry extracts and using them 
at clinically effective dosages.

pharmacokinetic study with anthocyanins found 5 hours af-
ter ingestion in the portal blood and under the detection level 
after 8 hours32.
After a single intraperitoneal dose of 36% anthocyanin bil-
berry extract (200 mg/kg), anthocyanins were detected in 
rats in kidneys, skin, liver and in the heart respectivelly45,
while in an other study in mices, modelling human familial 
adenomatous polyposis, after oral administration of Mirtose-
lect® anthocyanins were detected in intestinal mucosa at a 
8.1 ng/mL concentration33.
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主要V.ミルティルスアントシアニン

アントシアニン  R                 R1              R2

   
OH          OH        H
OH          OH        OH
OCH3       OH        OCH3

OCH3       OH        H
OH          OH        OCH3

ミルトセレクト®は、36%アントシアニンを含有する標準化ビルベリーエキスであり、当該エキスの「指紋」を意味する非常に
特異的で、均一なHPLCプロフィールを特徴とする。ミルトセレクト®は、7月～9月の熟した時期に収穫されたビルベリー(バク
シニウム・ミルティルスL)の新鮮な果実からのみ得られる。

化学的プロフィール

推奨投与量：ミルトセレクト®320mg/日 

 

ミルトセレクト®の持つ様々な生物学的特性を占める主な
主成分は、アントシアニン(アントアノシド)である。
元 々 ヤ グ ル マ ソ ウ の 色 ( ギ リ シ ャ 語 の 花 を 意 味 す る
anthos、青を意味するkuanosから由来する)の基となる
物質を指定するために作られた造語であるアントシアニン
という用語は、大半の花と果実の赤、ピンク、薄紫、紫、
青および赤紫の基である水溶性色素の一分類を指している
46。アントシアニンは、本来はグリコシドであり、それら
のアグリコン(アントシアニジン)は、2-フェノールベンゾ
ピリリウムカチオン(更に一般的には、フラビリウムカチオ
ンと呼ばれる)に由来する。この名称は、アントシアニンも
属している天然の物質の一分類であるフラボノイドとの密
接な関係を強調している。
ビルベリーアントシアニンは、5種のアントシアニジン(シ
アニジン、デルフィニジン、マルビジン、ペオニジン、ペ
チュニジン)の3-Oグルコシド、ガラクトシドおよびアラビ
ノシドである。
ア ン ト シ ア ニ ジ ン は 、 ミ ル ト セ レ ク ト ® 　の 微 量 成 分
(≤1%)であり、糖成分を持たないアントシアニンである。
アントシアニジンは、エキスの誤った製造および・または
保存によるアントシアニンの分解産物と考えるべきであ
る。

フラビリウムカチオン、アントシアニン基本構造

ミルトセレクト®の規格

HPLC法による総アントシアニン類(アントアノシド類)含量 ≥ 36.0%

分光光度法によるアントシアニジンとしてのアントアノシド含量 ≥ 25.0%

HPLC法によるフリーアントシアニジン含量 ≤ 1.0%

アントシアニンとアントシアニジン

新たな高速液体クロマトグラフィー法が開発され、ビルベリーエキスと製品に含まれるアントシアニンとアントシアニジンの同定
と定量化が実証された12。
定量化の手順にはシアニジン3-グルコシドが外部標準として使用され、各個別のアントシアニンの含量は、重量修正係数を用いて
評価された。
当該分析法は、再現性に優れ、また、特異性が高いため、ビルベリーエキスの製造と植物化学パターンの評価に用いられる植物原
料の一義的同定に適しており、製品の高度な不変性と品質を確保させうる。
この革新的な分析法は信頼性がこのように高いため、欧州、イタリアおよび米国薬局方において、ビルベリーの公定法となってい
る8-10。

www.mirtoselect.info

シアニジン3-O-グルコシド

デルフィニジン3-O-グルコシド

マルビジン3-O-グルコシド

ペオニジン3-O-グルコシド

ペチュニジン3-O-グルコシド

HO

OH

O
R2

R1

R

X-

OGlyc

+



ビルベリーの果実のうち最も特徴的な化合物は、アントシア
ニン部類およびプロアントシアニン部類に属する色彩に富ん
だポリフェノール類である。これらの化合物の薬理学的特性
は、今日、確立されており、主として、しかし全くそれのみと言
う訳ではないが、それらの持つ強力な抗酸化作用と関連があ
る。この特性は、少なくともこれら化合物について報告され
ている抗炎症作用、血管作動作用、脂質低下作用、血糖降下
作用および化学予防作用に有意に寄与している。これまで大
部分のヒト臨床試験は、ほんの限られた潜在用途に焦点を当
て(各種の血管障害、網膜疾患および消化管の潰瘍)、また細
胞モデルおよび動物モデルで得られた結果を確認している。

抗酸化保護
多くの研究がビルベリーアントシアニンは、スーパーオキシド
アニオンやその他の活性酸素種49のようなフリーラジカルの
強力なスカベンジャーであると報告している47,48。
最近の動物試験でもミルトセレクト®が臭素酸カリウム誘発
によるダメージから腎臓を保護することができることを明ら
かにしている。KBrO3は、飲料水のオゾンをベースとした精
製過程で発生する副産物として形成される環境汚染物質であ
る。KBrO3は、腎臓組織内において、有害な変性過程を誘発
するフリーラジカルを形成しえ、また、ミルトセレクト®の保
護特性は、腎臓組織の改善された抗酸化能の結果である。
フリーラジカルを捕捉し、更に、脂質過酸化反応を防ぐこ
とにより、ミルトセレクト®は、マウスでの酸化的ストレ
ス誘発による肝臓のダメージを軽減しえている51。マウス
エンドトキシン誘発ブドウ膜炎（EIU）52を対象とする最近
の研究では、ミルトセレクト®は、眼球中の一酸化窒素濃度
とマロンジアルデヒド濃度を低下させ、眼球中の酸素ラジ
カル吸収能（ORAC）、グルタチオン、ビタミンC、スーパ
ーオキシドジスムターゼ、グルタチオンペルオキシダーゼ
活性を増大させることが示されている。さらに、ミルトセレ
クト®は、銅/亜鉛スーパーオキシドジスムターゼ、マンガ
ンスーパーオキシドジスムターゼおよびグルタチオンペル
オキシダーゼmRNAの発現量を増大させ、このことから、
ミルトセレクト®は、抗酸化物質の濃度を増大させることに
より、EIUでの炎症誘発性酸化的ストレスを減弱している可
能性のあることが示された。

ビルベリーアントシアニンの薬理学的作用を評価する多くの
研究がなされ、36%アントシアニンビルベリーエキスである
ミルトセレクト®の持つ効果を明らかにした。
•　毛細血管抵抗性の強化

•　異常な血管透過性の減少

•　血管レベルで抗酸化作用の発揮

•　細動脈血管運動の改善

•　化学予防作用の発揮

•　抗炎症作用の発揮

結語

 

血管保護
ビルベリーアントシアニンの血管保護作用は、ムコ多糖体
生合成に対する刺激作用53、タンパク分解酵素の抑制54、コ
ラーゲン代謝との相互作用等55、幾つかの機序を用いて毛
細血管透過性を減少させ、また、毛細血管抵抗性を高める
その能力に関係している。多糖体産生に対する刺激はこの
血管保護作用にとって決定的に重要な意味を持つ。何故な
ら、血管周囲組織の生理機能においてムコ多糖体は、重要
な役割を果たすからである。

細動脈血管運動に対する作用
間質液形成の基礎にある機序を調節する微小血管ネットワー
クにあって細動脈血管運動は、細動脈直径の律動的変動であ
る。Colantuoniらは56、頬袋細動脈における血管運動の誘発
および骨格筋細動脈ネットワーク内での血管運動頻度の増加
という異なった2種の実験モデルにおいて、細動脈血管運動
に対する36%アントシアニンビルベリー標準化エキスの作用
を検討した。これらの結果は、ビルベリーエキスが微小血管
ネットワークへの血流の再分散に対し、その全面作用を通じ
て間質液の形成を防止または制御しうることを示している。

化学予防
ビルベリーアントシアニンの化学予防特性に関する最近の研究
では33、ミルトセレクト®が用量依存的に、げっ歯類において
腸腺腫の増殖を減少させうることを明らかにしている。こうし
た作用は、血漿中で認められた全身濃度は極めて低かったのと
は全く対照的に標的臓器内での濃度は高く、このアントシアニ
ンの高濃度が関係していた。最近、可能性のある作用機序とし
て提案されている考え方は57、発ガン性と腫瘍増殖において決
定的な役割を果たすと考えられている幾つかのチロシンキナー
ゼとアントシアニンの相互作用に基づいている。ミルトセレク
ト®は、広範なチロシンキナーゼ抑制作用を示し、化学予防作
用を潜在的に有していることを示唆している。

炎症
マイクロアレイベースの遺伝子発現に関するごく最近の
研究は58、炎症モデルで、ミルトセレクトアントシアニン
は、多くの前炎症遺伝子の発現レベルを弱め、同時に、抗
炎症遺伝子レベルを回復させえたことを示している。こう
した観察結果は、ビルベリーアントシアニンの抗炎症作用
の論理的根拠となる。

薬 理 学

ミルトセレクト®に関してこれまで調べられた主な適用分野
は、血管病変(慢性静脈不全)および眼科領域(網膜レベルで
の目の保護)であるが、しかし、動物モデルおよび予備的臨
床試験の結果は、記憶の改善59、心臓血管系の健康60-61、メ
タボリック症候群および肥満62を含むアントシアニンの幅広
い臨床プロフィールを示唆している。
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