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Beneficial effects of koji amazake in suppressing the postprandial increase in blood glucose and

insulin levels in healthy adults

Atsushi KuraHasur', Ayana Nakamura!, Yoshifumi Ocuro', Kenichi WaTtanase?, Nobuhiro Ozaxr,

Hiroshi Goto*, Masao Hiravama**

(‘Hakkaisan Brewery Co., Ltd., 1051 Naganomori, Minamiuonuma, Niigata 949-7112, Japan,
2Graduate School of Medical and Dental Sciences, Niigata University, 1 Asahimachi-dori, Chuo-ku, Niigata 951-8510, Japan,
3Niigata Wellness, Niigata Association of Occupational Health, Inc., 1185-3, Kitaba, Nishi-ku, Niigata 950-1126, Japan,
4Niigata Bio-Research Park, Inc, 316-2 Higashijima, Akiha-ku, Niigata 956-0841, Japan)

Postprandial responses in blood glucose and insulin after a single ingestion of two different dosages,
one bottle (118 g) and one third a bottle (39 g), of commercially available %oji amazake were evaluated in
healthy adults (n = 18. F = 8, M = 10) in a randomized, single-blind crossover comparative trial against
those of the control hydrolysate prepared only from rice used as a material for koji amazake. Both dosages
of koji amazake was found to suppress significantly the measured levels, excursion values, and incremental
areas under the curve of both blood glucose and insulin, compared with the corresponding responses of
the control. Subgroup analysis according to the magnitude of the incremental area under the curve of
blood glucose indicated that similar significant suppressions by one bottle ingestion were reproduced only
in a high-value subgroup (n = 9), but those by a one-third bottle ingestion were observed in both sub-
groups. Furthermore, ex vivo experiments using everted rat intestinal sacs showed glucose absorption
from koji amazake was significantly reduced compared with that from glucose solution with the same glu-
cose concentration. These results suggest that koji amazake contains beneficial ingredients suppressing
the postprandial increase in blood glucose and insulin levels.

Key words : B HEH, MmEME 12 VM, ERLFENH, BEHE, koi amazake, blood glucose levels,
insulin levels, suppressing the postprandial increase, healthy adults
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RO LZRBRBINEEE 26 BIZ0WT, ABRER
LEMBIDTORAZ J—= v TREEZER L. &
HIEENE [BE, #4E, Body Mass Index (BMI),
ME, fRfA]l B &M - MEECFERRE (B
mERE, RMERE, ~EFovy Hb), A< boY
v b, /MR, TANSEVEETFI/ NI VR T725
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VINEIVEF AT 2T —F¥ (p-GTP), BEEY
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[SMBG (self-monitoring of blood glucose) 23852 77
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Table 1 Intake weight, materials, and nutrient profiles of test and
control foods

Parameter Test food-1  Test food-2 Control food
Intakeweight(g) 118 39 118
Materials Rice koji(ricemalt), water  Rice, water
Energy (kcal) 126.3 421 125.1
Protein(g) 15 05 17
Fat(g) 04 0.1 0.2
Carbohydrate (g) 29.5 9.8 293
- Awvailable carbohydrate 29.1 9.7 29.2
Glucose (g) 27.1 9.0 275
Maltose(g) 017 0.06 0.40
Dietaryfiber (g) 04 0.1 0.1
Sodium (mg) 17 06 1.7
Ash(g) 0.1 0 0.1
Moisture(g) 86.6 28.9 86.9

Test food-1, the bottle of kosi amazake, test food-2, one third a bottle

of koji amazake, control food, hydrolysate solution of polished rice.
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1) ZEREEOIMEEMEA 126 mg/dL R TH B &,
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AV VEQRETH Y, BIREEGE H g B iR
THH ([AUCe) BLUA v R v L EMETEHE
(IAUCI) ORETH B,

4, HBRF*

T Sz 3 BoRERE L, BBRE-1 RRE-2
MEEOWTI % | AEMECEEERL, LB
Bk & 0 SIRIM A BRI L7 GEEGT, $BEBILE 30 &
%, 60451, 004018, 120 54%). WA HBTH OH%ER
#EiE, Tha-VvoER, BERES RERE
BRERAREZEE2ZIEL, RIH 20 BELLEED HMEHRT
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b (ARF v -V XN, BIET) % 18 B
B, VA RYFV (50 mg/kg KE) BETIZE
I, Treitzs@HELV THOBES cm T08EL, =
BonHEPICELT, UTORBNGEEEL.,
RN E, AEEEK, GVTRESA (95%
02/5% CO2) %Wk %3AA72E Krebs-Ringer bicarbon-
ate #EE (KBB B : 135 mM NaCl, 36 mM KCl,
15 mM CaCl,, 0.5 mM NaH,PO,, 0.5 mM MgCl,,
2.0 mM NaHCO,, pH 74) 2 CHE LA, NE%
KEEs2TC, 5 Uw 37°C IZ4RE L 7 KBB BRER
(L0 mL) # AR7Zz25mL ¥ ¥ IfFR) ZFL
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Table 2 Characteristics of subjects
Subjectsn = 18 (F =8, M = 10)

Parameters Mean D Range
Age (years) 30.1 124 20-54
Height (cm) 165.2 85 153.0-183.2
Body weight (kg) 59.9 9.3 47.5-83.8
Body mass index (kg/m?) 219 27 18.9-28.8
Systolic blood pressure (mmHg) 1155 92 100-129
Diastolic blood pressure (mmHg) 68.9 9.8 51-98
Triglyceride (mg/dL) 915 25.0 48-143
LDL-cholesterol (mg/dL) 1134 347 69-178
HDL-cholesterol (mg/dL) 57.8 115 42-83
Blood glucose, fasting (mg/dL) 888 8.3 80-108
JAUCg smbg (min mg/dL) 5150 2520 1280-11800
Hemoglobin Alc (%) 532 0.26 49-59

SD, standard deviation; HDL, high density lipoprotein; LDL, low density lipo-
protein; JAUCg smbg, incremental blood glucose area under the curve 120
min after intake of one bottle of koji amazake measured by self-monitoring
of blood glucose.

BEHORRER D720, FEANA AV —F8— 28 2. mMEEEA XU E ThoOELE, LU

RREETERSOESE, AROTICERmSINE (K
%% IRB2018-BPD-001) . AHERIL KR IEEFRTE
WAy b7 — 7 BRRABRESHT A7 A (UMIN-CTR)
WEREFO L EHIh/ (BHFS  UMIN
000033478)

RERER

1. #HERE, BRIV
REOELIIDELLZ 6 ZIIONWT, A7) —=
YIRETCRBOBMEG LR LAEEZ/IZEA
182%8EREL LT, BRE-1, RRE-2BLU%
RAZEN S-S EELL, BEER 3H3firox
F—N—RERTFEMLA (EMHA 5185, FR30

E9OA22H %28, FRIFEIOASH: E3H,

X 304E10 8 12 H)o REREIBEIP S I UHBRKT
#i2, BRAEIUCGERT 5 EBEDbNIEEERIIMH
BEahhdrol, BBREET L-HERE BLZOER
AT % Table 2 1T BEEEE OZZERE S O TFI4E
1 888 = 83 mg/dL, £ D#FIZ 80-108 mg/dL T
2770 SMBG 2 & 5 0-120 4 ® IAUCg smbg ® 3§
18 1 5150 = 2520 min mg/dL T&H ), F O HH X
1280-11800 min mg/dL T&H -7z,

g5 H F1 5

EH#E THERE (JAUCg, 1AUCIH)

RKEBA -1, RBE 2 BIUNEELERLZED
MAEESL LA Y R AEI2WT, BRE»S, 38
HUBHLG 30 418, 60 7%, 90437, 120 KM E T
DRIEME, Z{LE, IAUC #hZhoFiGE « EERE
EORRNES L U ERSOBEOMETH LB L
Fig 1 {ZR L7

MAEEB L 20 ELEORRHELE, RBRE
18, ARS8 dEaBl b, ER0SE
AR BBE-1 8, dRE 28 JRAR
i, 133.5 =20.0;121.4 = 17.7 ; 141.3 + 22.3 mg/
dL : Z5{bE, 463 =162 356 * 158 55.7 = 193 mg/
dL) &7%Y, D& L7z (Fig 1A, B). IAUCg i
SEEDCBABRORARE L & bICHMLA, £
AR A THREENSEERL, HBRA 18T
Bl HEBRE -2 BEEERLL (Fig 10,

HAEE, Z0ZE{LE, JAUCgIEDWT, REAE-1
HBIUVRRE 2B L ABAROZWERAOHEE
HIEDH B+ BWEIC L DKWL 2. RBE
-1 BOMBEEZERE 0 FIEEREME (1335 +
200 vs 141.3 + 223 mg/dL, P = 0043), Z{LEZ
BHUA 30 I EE R EME (463 + 162 vs 55.7 + 193
mg/dL, P = 0018) & &A% 90 4 2B (46
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Fig. 1 Postprandial changes in blood glucose(A), delta blood glucose (B), incremental blood glucose area un-

der the curve(IAUCg) (C), insulin(D), delta insulin(E), and the incremental insulin area under the
curve (TAUCI) (F) after the ingestion of test food-1(Q) (n = 18), test food-2((1) (n = 18), and control food

(#)(n = 18).

Values are means, with standard deviations represented by vertical bars. Test food-1, a bottle of koji amazake,
test food-2, one third a bottle of koji amazake, control food, hydrolysate solution of polished rice. **P < 001, *P
< 0,05, and *P < 0.1 vs. control at the respective time point by paired ttest.

+ 247 vs 182 *+ 342 mg/dL, P = 0072) %73 L 7

IAUCg I3 EH el e CHE L &ME (304,
695 *+ 243 vs 835 * 289 min mg/dL, P = 0.018: 60
4, 1950 + 784 vs 2340 = 954 min mg/dL, P =
0.013; 90 4, 2630 * 1310 vs 3310 = 1760 min mg/
dL, P =0025:120%, 2830 = 1570 vs 3720 % 2290
min mg/dL, P = 005) #m=L7 (Fig 1A, B, C)s
REE 2 BOMMEMES L OZF0ZE{LE % Rk
AL LT L, BRHE0S (1214 £ 177 vs
1413 * 223 mg/dL, P = 0.000 B X U356 + 158 vs
55.7 = 193 mg/dL, P = 0000), IEEL# 604 (858
+11.2 vs 130.0 = 345 mg/dL, P = 0.000 B X UF-0.1

48

* 96 vs 443 = 314 mg/dL, P = 0.000), B 90
4 (828 * 81 vs 1039 *+ 356 mg/dL, P = 0.009 B
L U-31 £52vs 182 * 342 mg/dL, P =0019) IZ
HEREMEER L, T/, IAUCg IZBNELHIE
BETHE LM (304, 533 £ 237 vs 835 + 289
min mg/dL, P = 0.000; 604, 1080 * 517 vs 2340

* 954 min mg/dL, P = 0.000: 904, 1140 = 567
vs 3310 += 1760 min mg/dL, P = 0.000: 120 4,
1190 % 586 vs 3720 + 2290 min mg/dL, P = 0.000)
2R L7 (Fig 1A, B, Co

4 VR Ml FOERLBEOBAEROIGER, RB
B-18, RBRAE-2R MEEEL LI, BE30S

B i (2020)
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Table 3 Subject characteristics of two subgroups stratified by IAUCg smbg in the subject screening

Higher IAUCg smbg

Lower IAUCg smbg

Parameter subgroup, n = 9 subgroup,n = 9 P (ttest

TAUCg smbg (minmg/dL) 6930 = 2260 3370 = 1100 0.0006**
(Range) (4870-11800) (1280-4310)

Age (years) 389 = 123 213 =07 0.0006**

Body mass index (kg/cm? 226 + 35 211 +£15 0.260

Fasting blood glucose (mg/dL) 92.3 £ 10.0 852 + 4.2 0.067%

Hemoglobin Alc (%) 541 = 0.28 5.23 £ 0.22 0.149

TIAUCg smbg, incremental blood glucose area under the curve 120 min after test food-1 intake mea-
sured by self-monitoring of blood glucose. **P < 0.01, and *P < 0.1.

BICER BBRE- 1B SBRE 28, JRAeR: 1
YA ME, 671 * 290332 * 127 ;754 £ 287 p
U/mL : 218, 590 = 280 245 + 125 ; 668 = 258
uU/mL) &%4&b, DEEER L7z (Fig. 1D, E). IAUCI
I 3BE D ICEARORBRR & & b3l
ENERETHRAENEERRL, RBE -1
PHEME REBRAE-2BIREEZRLL (Fig 1F.

AV R) ME, ZOEAERBLUIAUCI IZDWT
b, BBRE -1 HBLURERE 2B L NBER LML
DH5 - WEIC L DRI L7z, BBRE-1#
DA VA) YMEB LU FOEEIZE D ICEBREE 0
4 (232 %153 vs 363 = 238 pU/mL, P = 0001 B
L U151 =139 vs 276 * 21.7 uU/mL, P = 0.002)
& 1204 (104 + 6.2 vs 164 * 11.3 pU/mL, P =
0011 BLU 24 *+ 64 vs 77 = 97 uU/mL, P = 0.03)
ICEERBEEZRLZ. $72, IAUC BEEEHE
BRCHBRAERL VEEREME (304, 885 + 420 vs
1000 =+ 387 min pU/mL, P = 033 604, 2490 +

1120 vs 2860 * 1010 min pU/mL, P = 0.165; 90 77,

3440 * 1530 vs 4130 = 1480 min uU/mL, P =
0.035 ; 120 4, 3710 * 1660 vs 4660 = 1760 min uU/
mL, P =0008) #mL7z (Fig. 1D, E, F),
BRBE2HEOL VA VE, Z0OE{LE, TAUG
BEEZOETOWERNCHBERLD %7@%73:1&
EERLZ. RICEHEEHDOEERK305 604 ;90
IR0 FOEDOREERT A VR A‘é ney
mL), 332 + 127 vs 754 + 287, P =0000; 117 *
73 vs 65.6 + 278, P =0000:73 % 36 vs 363 =
238, P=0.000:69 + 32 vs 164 =113, P =

0002 : 4L & (WU/mL), 245 = 125 vs 66.8 = 25.8,

P =0000;30=*75vs 569 £254, P=0000:-14
ELN5HE F1 5

+33vs 276 %217, P=0000:-19 %24 vs77 =
97, P =0001 :JAUCi (min uU/mL), 367 = 188 vs
1000 = 387, P = 0.000 ; 780 = 440 vs 2860 = 1010,
P =0000; 844 = 516 vs 4130 * 1480, P = 0.000 ; 856
* 520 vs 4660 *+ 1760, P = 0.000) (Fig 1D, E, F)o
3. IAUCg smbg BRI L2 T I —794h
BEREA ) —= U FREBICBIT A HEBRE 1840
ZEfE R AR MEASIE B #iFE (P¥(E 88.8 + 83 mg/dL ;
AAFHE 80-108 mg/dL) TH - 7248, IAUCg smbg
DOHFHEIZIE < (1280-11800 min mg/dL), K& 7%
HEH R Z(E (2520 min mg/dL, ZEIE 489%) %R
L7z (Table 1)o IAUCg smbg DfE% 2 DDOREEIZY
TIN—T71t [EfEin=9 (F=6, M=3) ¢&fEn =
9 F=2 M=7] LABBREOERF Table 312
R, Table 3ITRENBZEBIIZOWTHEY 77—
THETHE TS L, KEY TV — T D IAUCE
smbg WA BIENWI LA T, FHLEELEME
%, ZERMEEREENE 25 2 RSN,
20DY T T V—TENFhOMMBELELE, IAUC,
A4 YA VEALEDB LT IAUC OBRELIZDWT,
RBE -1 BB L URBRE 2 Br BB LML
TRER% Fig 21 BR L7z, EBARICHKELTEE
RIEEERLZABRE -1 BB IURBRE 2 B0y 7
FN—7%, BH (UEEH) 2R TIORT. JBRE
-1 B [(BEY TNV, Ltu#i bR (IR 30 ),
IAUCg (B&T# 304, 6047, 904), A YA V&
b&E (EEHI D, 120 ﬁ}), TAUCI (\E&#H 905
120499)  IBRMEY 7NV —F, 4R VELE (B
BH OS] RBRE 28 [BEY T v—7, ik
g (GEEE 120 ) 8Lz 4 HE O H e
B REY V-, MEELE GERE 90 4,
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Higher-IAUCg smbg subgroup, n=9
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Lower-IAUCg smbg subgroup, n=9
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Fig. 2 Postprandial changes in delta blood glucose (A and E), incremental blood glucose area under the curve
(IAUCg, B and F), delta insulin(C and G), and incremental insulin area under the curve JAUCI, D and
H)after the ingestion of test food-1(Q), test food-2([]), and control food () for higher-IAUCg smbg (A,
B, C, and D, respectively) (n = 9)and lower-IAUCg smbg subgroup(E, F, G, and H, respectively) (n = 9).

Values are means, with standard deviations represented by vertical bars. Test food-1, a bottle of koji amazake;

test food-2, one third a bottle of koji amazake; control food, hydrolysate solution of polished rice. **P < 0.01, *P

< 0.05, and *P < 0.1 vs. control at the respective time point by paired £test.

12043) BEOA YR V(LR (FERE1204) 2 I—AORESEHIENTH 2 Z LArahiz (Fig 3.
AL L7 4 THE oK RERR], 2 =
4. v ME&NBICL BT — RN

BHIEDD Y V2 — AD/NGI B BRINER g AEFFECIE, THEEEIE R L oo miEE S &
TH012, FREDS Va2 —AEKR (270 mg/dL) U VA AMEDIRE %, I8RO B RIE LI 2 0
EREBELT, 9y MREMEEHAV exvivo BBE HEL LT, BEESICI)ER 120 58z ULEL
To7ze FIB30 3 HONE GREM) Rrra—2X o FORE, MHEOMMBEMED EFIIREEL D
BE, BEHENGHVI-RLDIFEELEME 3B, THL, FELLFZME (EE &£7%30
(96.8 £ 25 mg/dL vs 1040 * 29 mg/dL, P = 0009, 4 :IAUCg, &#304, 604, 904, 1204) %%
n=4) #RL7%, WEREZ/ME GEEE) f7rva L, 4 YA VI ABIELS (A YR VB &#
—AMBERETHR LAV a—2ARINEDS, BHEN 904, 1204 ; IAUC, &% 045, 1204) #H &
WRINI—-ABBELIOLEELEME 364+06% NEZELERHELL. 72, BHEZ I/3RCHEEL
vs 391+ 11 %, P=0005 %KL, BHIEROS L  TERL-EZ, MEEOFRIEICERPICRY,
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Koji amazake  Glucose

Fig. 3 Comparison of glucose absorption rate (%)
between koji amazake and glucose solution
using everted rat intestinal sacs (n = 4). Val-
ues are means, with standard deviations
represented by vertical bars. The P-value
was obtained by #test.

A A VBED XY Bl s s Z b L I
L7ze B2, T v bRE/NGE FV7 ex vivo 3ERIC
LY, MEHESSDOZ VT — ADRILZFEIEED 7 v
TI—ABBEICHRTETLTWS Z LRSI,
MHEEROZRIMEHES L 04 v 2 ) VMEORE
IZDOWTIE, BFREABEREREL LT, T
AR L L BERBRAT Y, BHEREE 7 P
WHEOMICABLREZIALN Lo 22 EARES N
Vcb\é 10)0
10 4) 725, F—oFEEKR»HLME L MEEL
L O A B L - B O MBS EB L O, ¥ 1) »
VA % T L 7o, BHEIERE O AR IAEE S L O
2 MEDO LAPIICEEEE o THflaNb Z &
EHERE L 72O TH 5,
WHE (REBRA-1) L ERkof bl G Ea)
@ﬁﬂ%t%&&“(T@bl)ﬁﬁbfﬁwtrw
b b 6§, IR MAEER 1 2 Vo
BIHBLRENED GNI-0IZ, FO/ERETD
’fi?ﬂi%%ﬁo&f:o Table 1 1ZR L7z & ) (28HG o i
AL D FFRS1E 91.9% & DL TNV —ATH S

F1sE F1 5

=7, A&, REE18H (BiEs 4,

$%abﬁ%7w: A DYIANHI O 0] HEEAS
%Lz.%ﬂto FEBIZ, v MRERN R VT2 ex
vivo IR X %Zﬁﬁ'@*@ 7OV a— AW, [E
BED T VI — AFER N THEEIR N EDTRER
T2o TOFERPS, BHIEIIZZ VT — ADOWRILE I
HlT DA EEN TV BRI RIS N 7V
I— ADQWRHNHIWEH Z R0 L LTk, Zhol
HALEFTF AP v ¥R L UV b FFA Y 9,
THEDNRTF ) — A PRREEN TV D, BT, B
HEIIE AL L TR SNV TSR =
ki) THEPERE TN TVDL I ENHL I
oTHH Y, INSEEDLESD T NVT—ADW
PEPHNZEES- L T WA REMEAVRIB S L b0
SERIZBIN L 728 18 44 0D 22 B IUHE 1 oD 6 B
1 80-108 mg/dL (*F¥#1fil 888 = 8.3 mg/dL) TH V),
110 mg/dL FKiii O IEFH R OEF E BT 5 & HIlr &

N59, 7, BWHBEAERL2%DSMBGIZE 5
0-120 47® IAUCg smbg (dfif#, 1280-11800 min mg/

dL ; F3gfl, 5150 + 2520 min mg/dL) %, #HESN
TWAEERHRAN T FofE (50 g) W% EELL 728
® IAUCg smbg (#ipH, 2500-7850 min mg/dL : 35
i, 4560 min mg/dL, n=10) Y& HET L, K
BROMERE O R MAEOIR ST IEF 2 5 &0 O
HEOHMICH L LHM SN D, EWEHEHI8AD
TIAUCg smbg (355 #i i 2%)4 <, TAUCg smg DfEIC
L BNMESL X MEEY 727V — 7129 AT 0@
T5E, FNENDIAUCE smbg ORI (FIgME) |
4870-11800 (6930 = 2260) min mg/dL, 1280-4310
(3370 = 1100) min mg/dL &7 Y, EEY 77—
TN EARMAEE A LAY By EFF Y3 5 &
ENTzo WY T 7N —TT, BWHIE LA LEREO R
BIAEB LA v A VIZoWTHET T 2 &, 4
WERE TR0 b N M HEH OMEHIE BE HE Y
TNV — T TIEFEBIZRD bz, KEY 77—
TTIRIZEALHEK L (Fig 1A-F, Fig. 2A-H).
COHEFEIE, WHIEAERL - B oy LS,
MAEEAS EASY) By i & Cok < B9 5 2 L & EK
LTHY, ZOBFBITENETEA M) ¥ 70
ERY 72/ =V Yo E LR OWRE L LA
BLTw5,
ARERER T S N7 O A ARG & % KA O
RETH D KBOMER & i L THD &, BHIEL
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BHBEZREEORRZMMES LU X2 /@Lﬁ%#ﬂ%ﬂ?‘éﬁﬁﬁﬁkﬁ%Aﬁ?é

& (118g) ER#OMmMME EFIIEKKE LI EST%2E
WLABoMEER L VRN EEEENE, FLF0
DEWMELEIEEM 2 K ORBEMTRER B0, BE
EENRETIERTRESN TS S 7 N ER) 7
/=N BEMEFTFA M) Y P ORBCHEE
LTwaaBE, K200 geBI2ED 24H300 g
(15 748, 2 BEL =& O PRk RMAEME X 170-
173 mg/dL, FHME FHEEIE 69-80 mg/dL & i
ENTVD, ARERCBIZHHEHEHE 1A% 15T

B 72 %0 FE R MEEIX 1335 + 200 mg/dL,

M FF S 46 mg/dL TH Y, ST BREOMHEL D
bIEMEERL T3,

BHEZ I/3BCREL TERLA-RBE 28T
i, B LU A OB 120 45010
FESB L CMEEEET BTN TOHUE A THEE
BLyIEELEEZRLYZ (Fig 1A-F), RiZ, ¥
TTN—THRIIBWTDH, SWEENSR L R#ELK
SHUBEBENEEY TSN — T ORI S TIEMEY T 5
V=T THED LN, ZOFEZ, BHECERE
13 &I2T 5L, BRIV EFDFHVADARLE LT
EERAD MEmE L0 v A SEDQLRARL D)
flanzz xRl TB), BEERMLEIFIZRS
FlZRGB L TR I BN THL L RRLELT
Wwh,

KR KN T EROERMBEED LA 2 585
BHEE LT, REIZHEORS ZHHEILET X b
) RMEERRY T ), AR B —BICIE
BE 22 EMERRWICHER SN TBY, FHRICHRET
ENTERALERTWE Y, LAL, kOGHESLZFD
MTAEIC X > TERIE LA 2 EH &5 HEICH
LTCid, BRIFEIEDSNTVWIERICHY, 77
BRICHEESNA ORGVIRRICH 2, AL &
7 Iu—ZRIET I o—RRICRTEBIED
AR TH BN, BROBEIEL Y, T2,
TRPER, BFELR, Kk CINEERNTAEIC X
BHETIE, FVEivr4rFy s A (G EFR
ZEBMEIZL VD, BRNICERIEEDEEREY
BETETVAREIRZLZVERIZS LD, &
HEROBHE LA+ BE TR L ZNIELZTHY,
REBET2ZI LV ABRE LR ZHZ 50D
DARMTHFEO TS R L T2 EEX Sb,
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RS HE B L BROMEEB LA YAy »
EDIE %, BT OREREE T BEE LT,
BEHCLIVEFMLL. ZOBE, 2UBREBLIUE
HIEA LA ) BB IZ BV T EEIIEES L U1
YA UEO EAWMRISHER I N, 72, BIE
I/3EICT B E, BBMBE LY ZVEBOAE D
TEEOEBIZBVWTHRRIMBEL IS Y21 >
fED ERPEI S Nz, FiZ, T ME/NEE B
7zex vivo BRERIC L D, BHIED SO N 32— AR
IXERRED )L 2 — RBPICHARTENZ ESRE N
2o TNLOFERPL, BHIEZIIERIMAES LU/
YA DO LEREHHTARHARSPEEN TV S
/YN - (WA

FIAAER

AREDOZITICH 2 ) BEERUHARE (MHE),
SRR ES CRIELR) &, /UEEREHRR S L D 1Rt
Eh, RREABE=ZERETHLHBNM ) F—F 3
— 7 BRARMOL LICHEYICEB S W, FE A1

oA BE AR FE, NEREkA S ot
BTas,

B

Sy hEEENBIZE B 7V T — ABINEORIEIZ S
WHTES F L-BRRREMERFER JIgTH) o
PREITIE B 5.
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