
日本学術会議 公開シンポジウム「新薬学教育における学士力、博士力」 

 

主催：日本学術会議 薬学委員会 薬学教育分科会 

共催：日本薬学会 

日時：平成 22 年 11 月 22 日（月）午後 1時～5時 

会場：日本学術会議（東京都港区六本木 7-22-34）  

 

開催趣旨：日本学術会議では、新薬学教育制度がスタートしたことを機に、４年制及び６年制薬学教育

の体系について検討するとともに、創薬研究者・技術者、薬剤師、臨床（育薬）研究者、環境衛生分野

や行政で活躍する人材を育成するための諸方策を推進することを目的として活動してきました。4 年制

および 6 年制薬学教育が現在直面している諸問題について検討し、薬学教育のあり方について、広く

意見交換を行うことを目的として、「新薬学教育における学士力、博士力」をテーマとしてシンポジウ

ムを企画しました。専門家の皆様にご講演いただき、議論を深めることにより、魅力ある医療人、薬学

研究者を育てるための学部、大学院教育の推進について社会に向けて発信できることが期待されます。 

 

プログラム  

1:00～1:15 開会あいさつ  

 松木則夫（日本薬学会 会頭・東京大学大学院薬学系研究科 教授） 

 橋田充（日本学術会議薬学委員会 委員長・京都大学大学院薬学研究科 教授） 

1:15～1:30 イントロダクション  赤池昭紀（京都大学大学院薬学研究科 教授） 

［座長］山元弘（神戸学院大学薬学部 教授）、武田健（東京理科大学薬学部 教授） 

1:30～2:00 大学改革の進展と課題 

 榎本 剛（文部科学省高等教育局 企画官 高等教育政策室長） 

2:00～2:30 薬学教育評価と学士力 

 井上圭三（帝京大学薬学部 教授・薬学教育評価機構 理事長） 

2::30～3:00 薬学の学士力、博士力に望まれる新しい研究・教育領域：いわゆるレギュラトリーサイ

エンスと新薬開発領域への新たな展開 

 黒川達夫（千葉大学大学院薬学研究院 教授） 

3:00～3:15  休  憩 

［座長］望月真弓（慶応義塾大学薬学部 教授）、杉原多公道（新潟薬科大学薬学部 教授） 

3:15～3:45 ６年制学科に続く大学院（博士課程）の構築 

 橋田 充（京都大学大学院薬学研究科 教授） 

3:45～4:15 ４年制学科に続く大学院（修士課程、博士後期課程）の構築 

 長野哲雄（東京大学大学院薬学系研究科 教授） 

4:15～4:45 新薬学教育と薬剤師職能 

 鈴木洋史（東京大学医学部附属病院薬剤部 教授） 

4:45～5:00 まとめ  太田 茂（広島大学医歯薬総合研究科 教授） 
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Distribution 2008   

 

Physicians and surgeons  661.4 1,000  

  State and local government, excluding education and hospitals  13.5  

    State government, excluding education and hospitals 4.7 

    Local government, excluding education and hospitals 8.8 

 

Medical scientists, except epidemiologists  109.4  1,000  

       Government                       2.1   

    Federal government       1.1   
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FIP Statement of Policy on Quality Assurance of Pharmacy Education (2009 Istanbul)  
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International Forum for Quality Assurance of Pharmacy Education  
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interaction study was found in 

the literature. 

Contribution ration of CYP3A4  
to oral clearance 
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Fluoxetine (20-60mg) 

CYP3A4
 (CR3A4)  (IR3A4) 

Time-averaged apparent  
inhibition ratio of CYP3A4 

(IR3A4) 
SUBSTRATES INHIBITORS 



Fluoxetine (20-60mg)

Azithromycin (250-500mg)

Roxithromycin (300mg)

Cimetidine (800-1200mg)

Fluconazole (200mg)

Erythromycin (1000-2000mg)

Saquinavir (3600mg)

Telithromycin (800mg)

Voriconazole (400mg)
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Cyclosporin
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Predicted AUC increase by drug interactions mediated 
by CYP3A4  

100 Used for calculation of CR3A4 and IR3A4 

Used for validation of the model 

Note that bars without triangle 

indicate that no drug 

interaction study was found in 

the literature. 
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Comparison between the observed and calculated AUC 
increase by drug interactions mediated by CYP3A4 

AUC increases of 14 substrates of CYP3A4 were calculated with Eq. 1 and compared with the observed values in 
the literature. Circles and short straight bar represent the mean  s.d of subjects. A dashed bar represents the range. 
Squares represent the mean (deviations were unavailable). Straight and dotted lines represent 50-200% and 67-
150% range, respectively, of the theoretical increase.  

A: Estimation set  
(from which CR3A4 and IR3A4 were calculated) 

B: Validation set 

49/59 studies were within 67-
150% 
50 studies were within 67-150% 

57 studies were within 50-200% 

 (53 studies)  (60 studies) 
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System  

Substrate CR 
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40  

CHDF  
 500mg 24 48hr  

Significant Inter individual variation in drug concentration 
are observed even when the dosing regimens are 
determined according to guidelines.    
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Vancomycin concentration after administration of guideline 
based dosage in University of Tokyo Hospital.  

Therapeutic range 
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Typical CHDF apparatus (in ICU) 

injections 
patient 

dialysate 

CHDF apparatus 

Pump Dialyzer 

Controller 

Anticoagulant  
sapply 



In vitro CHDF experiment using artificial plasma 

Pump 

magnetic 
stirrer 

Dialysate 

Pump 

Qdia (6.7 mL/min) 

Qb,in (80 mL/min) 

Qb,out 

QS 
(6.7 mL/min) 

QDia + QUFR  
= Qoutflow 
(13.4 mL/min) 

Drain 

Substitution 
solution 

Pump Pump 

QUFR 

samples 

samples 

[Pharmacokinetic analysis] 
-compartment model was applied for the pharmacokinetic 

analysis, and CLCHDF was calculated as follows.   

CLCHDF =  
D 

AUC0-  

AUC0-   
D: amount of drug added (50 mg) 
C: drug concentration in artificial plasma 

CHDF,P) was calculated as follows. 

CLCHDF,P = fu  UFR + fu  Qdia = fu Qoutflow 

Analysis of in vitro CHDF experiments 

= fu 13.4 mL/min 

Prediction of concentration profiles of antibiotics of 
critically ill patients in ICU receiving CHDF 
[Subjects] 
16 critically ill patient receiving CHDF and antibiotic therapy 
with AMK, VCM or TEIC.   
 
[Methods] 

CHDF of patients (CLCHDF,pat) 
 
CLCHDF,pat = fu,corr  (Qoutflow + CLcr,res  

fu,corr (corrected fu): calculated using Scachard equation 
CLcr,res (residual creatinin clearance): calculated from 

urinary and serum creatinin concentration, and considered 
as negligible if CLcr,res < 5 mL/min or unavailable. 
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Predicted CLCHDF, vivo (mL/min/kg) 

[Correlation between observed and predicted clearance] 
2 fold 
1.5 fold 

0.67 fold 
0.5 fold 

identical 

Drug clearance of patients receiving CHDF were predictable 
from Qoutflow, fu and CLcr,res.  Optimal dosing regimens can be 
estimated from clinical data available prior to administration.    

VCM 
AMK 

TEIC 

Our hospital 

UREA GM 
Data from literature 
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Predicted CLCHDF, vivo (mL/min/kg) 



MIC 1 mg/L 2mg/L 
Qoutflow (mL/min) Qoutflow (mL/min) 

BW (kg) 16.7 25 33.3 16.7 25 33.3 
41  50 500mg q48hr 1000mg q48hr 500mg q24hr 1000mg q48hr 1500mg q48hr 1000mg q24hr 

(9.3  10.5) (9.1  10.9) (9.4  10.5) (18.8  21.0) (13.7  16.3) (18.8  21.0) 
51  60 500mg q48hr 1000mg q48hr 500mg q24hr 1000mg q48hr 1500mg q48hr 2000mg q48hr 

(10.6  11.4) (11.1  12.4) (10.6  11.4) (21.2  22.8) (16.5  18.5) (12.7  14.9) 
61  70 500mg q48hr 1000mg q48hr 500mg q24hr 1000mg q48hr 1500mg q48hr 2000mg q48hr 

(11.5  12.0) (12.5 13.5) (11.5  12.0) (22.9  24.1) (18.7  20.3) (15.1  16.9) 
71  80 500mg q48hr 1000mg q48hr 500mg q24hr 1000mg q48hr 1500mg q48hr 2000mg q48hr 

(12.1  12.6) (13.6 14.5) (12.1  12.6) (24.2  25.1) (20.4  21.6) (17.1  18.5) 
81  90 500mg q48hr 1000mg q48hr 500mg q24hr 1000mg q48hr 1500mg q48hr 2000mg q48hr 

(12.6  13.0) (14.6 15.2) (12.6  13.0) (25.2  26.0) (21.8  22.8) (18.7  19.9) 
91 - 100 500mg q48hr 1000mg q48hr 500mg q24hr 1000mg q48hr 1500mg q48hr 2000mg q48hr 

(13.0  13.3) (15.4 15.8) (13.0  13.3) (26.0  26.7) (22.9  23.7) (20.0  21.0) 

Recommended dosage in the Sanfords guide  
 VCM 500 mg q24 48hr for patients receiving CRRT 

Same as Sanford Guide 
Daily dose is in range of Sanford Guide, but the interval is different 
Higher dose is recommended in Sanford Guide 
Lower dose is recommended in Sanford Guide 

Optimal VCM dosage for patients receiving CHDF 

Numbers in parenthesis indicate the predicted trough concentration. 
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Predicted CLCHDF, vivo (mL/min/kVCM dose 
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Sanford guideline 

 On going projects 
CYP2C19 
  Division of Gastroenterology (For H. pyroli eradication) 
CYP2C9, VKORC1 
  Division of Neurology (To determine Initial dose of warfarin) 
UGT1A1 (Uridine-5'-diphosphate glucuronosyltransferase) 
  Division of Gastroenterology (To avoid diarrhea in irinotecan 

therapy) 
 
Future perspective 
CYP2D6, GST, TPMT, NAT2, ADH2, ALDH2 etc ... 

Pharmacogenomics projects 
in the University of Tokyo Hospital 

  



 PGx group in The University of Tokyo Hospital 

Physicians 

Patients 

Pharmacists 

Clinical Lab 

Patient's information 

Dose consultation 

Clinical information management 
anonymization, de-anonymization 

Specimens Genotyping results Genotyping results 

  

 Your CYP2C19 genotype is active form (EM) of CYP2C19 in 
*1/*1.  CYP2C19 is an enzyme of the liver about resolution of the 
medicine (described a representative thing of medicine broken down 
into the back side primarily in CYP2C19).  The frequency of EM same 
as you is said to be 40% degree in the Japanese. 

CYP2C19 gene judgement result           A state 

 When we take the medicine which we showed as compared with the 
person who is poor at the work of the enzyme on the card back side 
because a work of CYP2C19 is active as for you genetically, the 
resolution of the medicine is fast, and an effect may become milder.  
Also, the possibility that the side effect is hard to come to come out is 
thought about.  However, by a property of the medicine, the difference 
has many things of the degree that we do not understand. 

CYP2C19 gene judgement result           A state 

Phenytoin 
Diazepam 
Voriconazole 

Imipramine 
Clomipramine 

Omeprazole 
Lansoprazole 

A drug name 

A that beer Japanese spaniel 
Selsyn 

 

 
Hole Fra Neil 

Omepral 
Takepron 

A representative brand name 

Antidepressant 

Classification of drugs by efficacy 

Others 

An antiulcer agent 

An address: University of Tokyo Hospital 
 

TEL: 03-3815-5411 (extension )) 

When there is unknown uneasiness about genetic analysis 
results, can refer to the following address without reserve. 

The medicine which is metabolized primarily in CYP2C19 

Phenytoin 
Diazepam 
Voriconazole 

Imipramine 
Clomipramine 

Omeprazole 
Lansoprazole 

A drug name 

A that beer Japanese spaniel 
Selsyn 

 

 
Hole Fra Neil 

Omepral 
Takepron 

A representative brand name 

Antidepressant 

Classification of drugs by efficacy 

Others 

An antiulcer agent 

An address: University of Tokyo Hospital 
 

TEL: 03-3815-5411 (extension )) 

When there is unknown uneasiness about genetic analysis 
results, can refer to the following address without reserve. 

The medicine which is metabolized primarily in CYP2C19 

 Your CYP2C19 genotype is inactivated form (PM) of CYP2C19 in 
*2/*2.  CYP2C19 is an enzyme of the liver about resolution of the 
medicine (described a representative thing of medicine broken down 
into the back side primarily in CYP2C19).  The frequency of PM same 
as you is said to be 1-2 percent degree in the Japanese. 

 When we take the medicine which we showed as compared with the 
person who is strong in the work of the enzyme on the card back side 
because you are poor at a work of CYP2C19 genetically, the 
resolution of the medicine is late, and an effect may become stronger.  
Also, the possibility that a side effect is easy to come out is thought 
about.  However, by a property of the medicine, the difference has 
many things of the degree that we do not understand. 

Card indicating the results 
of SNPs analysis 

[patients use of wild-type (active form)] 

[patients use of variant (activity defect type)] 
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Examples of drugs which cause drug-
induced liver injury (DILI) 

Withdrawn from the market due to DILI 
     Troglitazone, Bromfenac, Trovafloxacin, Ebrotidine, 

Nimesulide, Nefazodone, Ximelagatran, Pemoline 
Utilization is restricted due to DILI 

    Felbamate, Pemoline, Tolcapone, Trovafloxacin 
Warning is labeled due to DILI 

    Acetaminophen, Leflunomide, Nefazodone, 
Nevirapine, Pyrazinamide, Rifampicin, Terbinafine, 
Valproic acid, Zafirlukast 

GWAS analysis Determination of 
serum drug 
concentrations 

Analysis of blood specimens from DILI patients 

Metabolome 
analysis 

LC-MS/MS CE-MS/MS 

DILI patients 

genome serum 

Analysis of genetic 
background Identification of  

causative drugs 

Analysis of altered 
metabolism in the 

body 

metabolome 
analysis 

CE-MS/MS 

plasma samples from DILI patients 
in the University of Tokyo Hospital 

(500 specimens 
from 64 patients) 
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(n=15,115,146,215) 
DILI

Metabolome analysis of DILI patients serum
Serum concentrations of ophthalmic acid-related peptides were increased in 
DILI patients before the onset of DILI.  Decrease in hepatic GSH before 
the onset of DILI may be a common feature 

Cytokine levels did not change during the progress of DILI  
and kept elevated even after recovery from DILI.  

Increase in inflammatory cytokines before 
the onset of DILI may be a common feature 
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Until now, it has been considered that GSH decrease and cytokines 
increase occur as a result of causative drug administration and 
finally aggravate DILI. 

However, these factors seem to already exist before drug administration. 

Hypothesis ~Preconditional DILI~ 

Drug Genetic 
Factors ? 

Cytokines 

GSH decrease 
DILI 

+ 

Preconditional  

Drug 

GSH decrease 

DILI 

Precondition 
Cytokine A
Cytokine B
Cytokine C 

 

Idiosyncratic DILI 

Intrinsic DILI 

Proposal of new DILI category as 
Preconditional  

(Acetaminophen and Halothane) 

DILI caused by intrinsic 
toxicity of drugs 

Idiosyncratic DILI 

Most drugs? 
Preconditional  

Susceptible 
disease background  

Susceptible 
genetic  

background 
(Flucloxacillin) 

Inflammation 
(Cytokines    ) 

+ 
Oxidative stress 

(GSH    ) 

Association analysis of ABCG2 genotype combination  
in gout patients 

Estimated Genotype Number 
P - value OR * 95%   CI * 

transport Q126X Q141K Gout Control 

1/4 function 
TT / TT C/C 

16 8 3.39  10 - 21 25.8 10.3 - 64.6 
TT /C AA /C 

1/2 function
TT /C C/C 

37 110 2.23  10 - 9 4.34 2.61 - 7.24
C/C AA / AA 

3/4 function C/C AA /C 72 308 2.29  10 - 7 3.02 1.96 - 4.65 
full function C/C C/C 34 439 

*OR = odds ratio; 95% CI = 95% confidence interval. 
OR is obtained by comparing with non - risk genotype combination C/C(Q126X) and C/C(Q141K). 
Risk alleles for Q126X and Q141K are underlined. 



Extracellular 

C-terminal 
Intracellular 

N-terminal 

100 

50 

200 

300 

150 

250 

350 

550 

600 603 608 

450 
415 

395 469 

650 655 

644 

585 
625 

565 
525 

505 

500 

475 470 

Walker A motif 

Walker B motif 

C signature 

Q126X Q141K 

V12M 

* * 

* 

# 

V 

Q Q 

Topological model of ABCG2 

#: N-linked glycosylation site (N596) 
*: cysteine residues for disulfide bonds (C592, C603 and C608) 
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