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Abstract: Protein tyrosine phosphatase (PTP) 1B is a potential therapeutic target for type 2 diabetes. Phospho-
tyrosine (pTyr) mimetics still dominate the currently available PTP1B inhibitors. The phenoxyacetic acid moiety
was taken as a pTyr mimetic herein and phenoxyacetic acid-based compounds 2a—-2g and 3a-3c¢ were designed.
Among them, compounds 2a-2g exhibited potent inhibition against PTP1B, and compound 2g showed an IC,, of
0.42 umol-L" against PTP1B. Compound 2f exhibited pharmacological profiles similar to that of rosiglitazone, and
could improve the insulin sensitivity and the serum total cholesterol level. The results suggest that PTP1B inhibitors

might be effective in treating type 2 diabetes as well as associated metabolic syndromes.
Key words: PTP1B inhibitor; pTyr mimetic; phenoxyacetic acid; insulin sensitizer

2 % & TR TR ¥ 1B (protein tyrosine phosphate
1B, PTP1B) /& /i & R A R A5 55 S b S 21 s
A+, Kk, PTP1B #1A 27097 2 B4 0% IR (T2DM)
PV RE TM HeAh, IR SRR B, PTP1B /& iR

WicAR EH: 2023-10-23; &8 H 3 2023-10-31.

FEGITH : E K { AR A S BB (82000820); 46 5087 245 L 55 24
BEPEARBF 5 A SRR 5 (BZ0150).

*JB T # Tel / Fax: 86-10-63189228, E-mail: xiaoz@imm.ac.cn

DOI: 10.16438/j.0513-4870.2023-1195

RAHE RGIR IR A K i s 2R AP,
T PTP1B 14 2 Pl i 6 97 ¥ s R 7E T Be 1k,
T 20 4F, RPN 1 W R R UF /N 7 PTPIB
5k 7 R 2 A S L A R & S Ry A . B
IR A AN [R] 25 46 2R Y 1) v 35 M PTP B 400 77 WL - 3
BRI, (HI2 4 1k, A 34>/ PTP1B #1151,
Rl ertiprotafib™ . trodusquemine'™ A1 JTT-5517 & 3k X\ 115
PRAE TR Be (K 1), H i 75/ 70 5 PTP 1B 4 1) 51 )i



FH < 9E4s: A LR K PTP1B HI77 f BEth & 1 B AT 5L 3685 -

S
Br

Ertiprotafib
o

-

JTT-551

Trodusquemine

Figure 1 Small-molecule PTP1B inhibitors investigated in clinical

trials
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Figure 2 Phenoxyacetic acid-based PTP1B inhibitors identified
previously™
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Hh, ROVRIESZEE, A S &Y 1a 4ERR A R
REDEIE AR, A S E etk 1M1k &9 3a~3e M 104
CARIED

(I)CHs QH
Ar Ar

1 b U

5 6

£
O~ "COOCH; 9 COOH
d Ar
2a-2g

Scheme 1 Synthesis of compounds 2a-2g. Reagents and conditions: a. Cu, K,CO,, PhNO,, N,, reflux or Cul, K,CO,, DMSO, L-proline,
N,, 90 °C; b. BBr;, CH,Cl,, =15 °C or Nal, (CH,),SiCl, CH,CN, N,; c. Methyl 2-hydroxy-3-substituted propanoate, Ph,P, diethyl azodicar-
boxylate (DEAD), benzene; d. i) KOH, C,H,OH, H,O, acetone; ii) 5% aqueous HCI
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Scheme 2 Synthesis of compounds 3a-3c. Reagents and conditions: a. i) EtOH, reflux; ii) NaBH,, r.t.; b. NBS, CCl,, hv, reflux; c. K,CO,,
DMF, r.t.; d. NaOH, H, 0O, r.t.; e. Methyl 2-hydroxy-3-phenyl propanoate, Ph,P, diethyl azodicarboxylate, benzene; f. 5% aqueous HCI

FER5R
1 PTP1BHIESE MM

KA NS [H 5 240 PTPIB Bl 52 7 4k &) 2a~2g
M 3a~3c MHMERIEYE. R 1 PR, B 2a~2g3
BoR B 1a ERA PTPIBIIHIEH . 24 Ar ABURIE
FEBIR IR FL I, PTPIB ) vG PR i 1 0 (2a, 2b & 2f
vs 1a); R ONZEILH A 2R IE IS, PTP1B #1 il 3 14 B 32 3
5% (2¢ vs 1a; 2d vs 2a; 2e vs 2b; 2g vs 2f). 24{L&5 4 1b
LR AR 4 Jy H CH, B OCH, B, 7E 10 mol L™ ¥
FER, KT 60% (£ 2).
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Figure 3 Interaction modes of compounds 1a and 2d revealed by molecular docking (PDB code: INNY). Docking with (A) compound 1a

and (B) compound 2d
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Table 1 Inhibitory activity of compounds 2a-2g against PTP1B.
“Inhibition was measured at 10 mol-L™!

&

R Inhibition IC,,
(10° mol-L™")/% (10° mol-L™")

Z
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98.4" 40.3

.-
CH,
2a
HyC CHy
2b
.

99.9° 13.0

50.4 5.88

CH;,
2d f;/ 1.28
(N)
(o)
HyC CH,
2e ﬁj 88.4 2.65
(N)
A€ O )L 100.7 1.17
28 O ) ) 97.7 0.42
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Table 2 Inhibitory activity of compounds 3a-3c against PTP1B

&

O COOH
N
(o]
J
N R’ Inhibition N Inhibition
0. 0.
(10* mol-L™")/% (10* mol-L™")/%
b F 111.8 3b CH, 58.7
3a H 26.0 3¢ OCH 24.4

(K itk PTP 1B #1712 V& 72 1) e S 38 |67 . th T H
A M JC#E [ PTPIB F 254 i1, A 78 1 FH J6R i 25 4
TR A% B R A Sy A P 24 202 VPN TR B 1 % L 245

K FH = R v A AR SR (1) CSTBLY/6j 71N BRI 1 R
S ZHPT AR) ISR . BhiiE s 252 ), UL
1% BB > BH P 6 B 259, VPAN K& 4 26 06 TR /DN BR 11 fi
5 28 S B IORE AT AR 52 (B 4). BR IR ZH A1 2
2R A, T B 58 SR P I ARk ML 9% 1 ) 4t 1E 5 Sh W 1
RIEF X4 (Con).

TR B S 6 m R A IR R 4 B 1Y) S TR (GIR) f2

ANV R 5 RARPTL S48 A" EiZsEsH, 5 IR
LR, F R FIER (Rosi) 4L A1 A 9 2 41 1) GIR /KF
SR E T 277.9% F1106.9% (&l 4A), Bl —F A
ARG IR /N R R USRS .

76 TR 2 B i B (OGTT) s286 v, 5 IR 41 b #,
A 26 50 50 K 51 B 255 BH S 400 1) 2 420 4 260 B A7 e S T
MR EEAE (B 4B), FF 5k 2 AR 0 p% — i 1) il 281 T AR
(AUC) (K 40), b &9 20 50 R E 7 S0 IR /M R
HANMCEE AR 2 BT RS B 51
A HABEFH, X5 IR /) BRE A BG n ige & 2 BUR AR A o

B TR 5 SR AU A R R AR L, 2P0
M 7 ACE Y 260 F1 RS B R 6 ot L E B (TC) FSE .
W 4D FroR, 5 Con 4 EL L, TR ZH /) BRI A . [ 7 B
ST TS IR 4H /N B G AL, 26 R0 Rosi 2H 1 IfiL 2 JH ]
W B S AR, 7 38 7 B8 9 1 3R U (1 [R] B, T
o0 I AR 2L, AT AR 2 2O R R I R i LA 4
HIRITIER
3 N

pTyr B /1N 73 #0570 475 /2 H A7 PTP1B 417
H A AR . AT, R KR L RIE R
pTyr AR A B, KL T 5 PTPIB B A — & #l il 1 A
P& 1afl b AT A 1a F1b 4T T 4]
W IR R AL, Wit A s T G ) 2a~2g Fll 3a~
3c. H, L&Y 2a~2g X% PTPIB HA &3 M #IH11E
PE, AW 2g 1) PTP1B 1 IC, fH 14 $ 0.42 pmol L™,
ST AR R, EY 2d 5 1a ¥ {E R T PTP1B
O A TE M X, 3 A SRR B, &9 2d R
U Hb 5 3 Trp179. Asp181. Phel82. Gly220. Ala262 X
Thr263 ZH B IR -« SRk, 1069 2F 5 g 5 R IG5
72 B R AL, AT 4 v R I 2 U, I B AR it s E
[i] [ 7K ~F-, 42 7% PTP 1B 10 71 v e xof 2 B4 W% FR s f e
HRIERA A RITIER .

ISMUTE

4% 55 F Fisher Scientific & U SAXCN &, I KA
1E. RN Varian Mercury 300 %4, 5 TMS.
JFEAY N LC/MDC-MS H R %A (Agilent, USA). #E
i 7 B A H B R AR (200~300 H) 2 i
FHTEIR GF254 30 H & B T S28e Ay FH )
B sE e s o At
1 ®ELW
1.1 2-[4-(9H-9-HMEED)-2-FAER & H|-3- K EHER (2a)
11,1 4-(OH-9-MRmM By 2- R B K B EE  9f- I e
(2.51 g, 15 mmol) Fl 4-JR-1-H 5 2E-2-FH 2K (18 mmol)
T 20 mL S 2E 5, i Cu ¥ (230 mg, 3.6 mmol) Al
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Figure 4 Effects of compound 2f in insulin-resistant (IR) obese mice. A: Glucose infusion rates (GIR) in hyperinsulinemic—euglycemic
clamp test; B: Changes of blood glucose in OGTT; C: AUC values in OGTT; D: Serum total cholesterol (TC) levels. Rosi: Rosiglitazone.

(n=28."P<0.001 vs Con; "P<0.05,"P<0.01, "P<0.001 vs IR)

T K K,CO, (2.76 g, 20 mmol), it £ F i #4 [71 3 24 h,
I E, VT AR, BB AR, SR A, 19
ey Tl AR, W0 79.3%

1.1.2  4-(9H-9-MRMEE)-2-BRELIRERY K 4-(OH-9-MHe Mk
F)-2- H 3L K H i (5 mmol) ¥ T 10 mL Z 5+, A
Nal (750 mg, 5 mmol) f1(CH,),SiCl, Z < #4" F i
AR 24 h, N 10 mL 7K, BA 2 f (10 mLx3) 2£HY,
&I HUAH, LAY AT Na,S,0, (6 mL) ZEHL, A HUAHR H
Jo7K Na,SO, 1, 28T 5 i € it 3 25, 73w R [ 4k, i
£16.9%.

1.1.3  2-[4-(9H-9-MRM Ky 2-FA R K F £ |-3- K H BB
BAfE ¥ 4-(OH-9-ME M 3y -2- 1 L ZE Y (1 mmol) Al 2-
FRHRE-3- K H RS (180 mg, 1 mmol) ¥ f# #E 5 mL THF
AN PhyP (1 mmol) AT DEAD (1 mmol), #if #
TIMARENA 14 h, [T G RGBS 58, 150 RS
HLIRY, W26 48.9%

1.1.4  2-[4-(9H-9-FRME ) 2- A B K F H[-3-XER
BR 4 2-[4-(9H-9-Mf Wk -2 T A B ]-3- R A 1R
fig (0.5 mmol) ¥ f#4£ 10 mL Z % o, i\ 1 mL /K Al
NaOH (40 mg, 1 mmol), Z L HHE6 ho JEZE PR % O BE,
I 8 mL /K A% 2 5 i, I 5% ()% 25 1% 14 15 pH % 3~4,
IR, P, B EIE SR, 13 EERR, I 85.6%.

'H NMR (300 Hz, CD,COCD,) J 8.18 (m, 2H),
7.47~7.03 (m, 14H), 5.11 (dd, 1H, J = 5.1, 8.1 Hz),
3.46~3.40 (dd, 1H, J=5.1, 13.8 Hz), 3.37~3.30 (dd, 1H,
J=28.1, 13.8 Hz), 2.31 (s, 3H). ESI-HR-MS m/z: calcd.
for C,,H,,NO, [M+H]" 422.175 1, found 422.173 4.

KRBT FE KT &Y 2b~2g. A2 4

T QO WEY2b~2e N 2g ERRB LT L TR aS
HE S mR™ J7 v, SR B Nal (0.1 equiv.), & 7K K,CO,
(2.5 equiv.) X L-JZ % (0.2 equiv.), 7£ DMSO 1, &<
R4, 90 °CF i 36 h; @ &1 2b~2g & AL 4
(125 3% b SR F UK 323 TR 3 0 BBr, 1 & AR IR, &
B @ S e, (&%) 2b~2e [ 2g K %=
M HEFE 30 min, A6 G4 26 K H R O3 he
1.2 (R)-2-[4-(OH-9-MEMEE)-2,6- — AR K FH|-3-K
R (2b)

R, I 98%. mp: 85~87 °C. [a]X +20.8
(c 0.5, CHCL,)» 'H NMR (300 MHz, acetone-d,): 6 8.18
(d, J = 7.8 Hz, 2H), 7.42~7.20 (m, 13H), 4.90 (t, J =
6.6 Hz, 1H), 3.37 (d, J = 6.6 Hz, 2H), 2.36 (s, 6H). ESI-
HR-MS m/z: caled. for C,,H,,NO, [M+H]" 436.190 72,
found 436.189 5,
1.3 (R)-2-[4-(9H-9-HE E)-FK F H)-3-2-Z £)- Bk
(20

R, IR 70%. mp: 124~127°C. [o]? -27.8
(¢ 0.5, CHCL,). 'H NMR (300 MHz, acetone-d,): J 8.12
(d, J = 7.8 Hz, 2H), 7.93 (s, 1H), 7.85~7.78 (m, 3H),
7.65 (d, J = 9.6 Hz, 1H), 7.44~7.13 (m, 12H), 5.07 (dd,
J =48, 9.3 Hz, 1H), 3.59 (dd, J = 4.8, 14.1 Hz, 1H),
3.39 (dd, J=9.3, 14.1 Hz, 1H). ESI-HR-MS m/z: calcd.
for C,,H,,NO, [M+H] 458.175 07, found 458.173 6.
1.4 (R)-2-[4-(9H-9-M<Me E)-2-BA LR | E|-3-2-F
£)-AR (2d)

AR, WF: 32%. mp: 95~98 °C. [a]X -30.2
(c 0.5, CHCL,)» 'H NMR (300 MHz, acetone-d,): 6 8.16
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(d,J=17.8 Hz, 2H), 7.96 (s, 1H), 7.91~7.88 (m, 3H), 7.65
(d, J = 8.4 Hz, 1H), 8.52~7.44 (m, 2H), 7.39~7.20 (m,
8H), 7.07 (d, J = 7.8 Hz, 1H), 5.23 (dd, J = 4.2, 8.1 Hz,
1H), 3.62 (dd, J = 4.2, 14.1 Hz, 1H), 3.52 (dd, J = 8.1,
14.1 Hz, 1H), 2.32 (s, 3H). ESI-HR-MS m/z: calcd. for
C,H, NO, [M+H]" 472.190 72, found 472.189 1.

1.5  (R)-2-[4-(9H-9-IRME £)-2,6- — EH R K | E|-3-(2-
EH)-AR (2¢)

F 8 A, IR 35%. mp: 93~95 °C. [a]X+8.4
(¢ 0.5, CHCL,). 'H NMR (300 MHz, acetone-d,): 6 8.17
(d, J=7.8 Hz, 2H), 7.91~7.86 (m, 4H), 7.58 (d, /= 8.1 Hz,
1H), 7.49~7.20 (m, 10H), 5.04 (t, J= 6.9 Hz, 1H), 3.56 (d,
J = 6.9 Hz, 2H), 2.39 (s, 6H). ESI-HR-MS m/z: calcd.
for C,;H,,NO, [M+H]" 486.206 37, found 486.205 1.

1.6  2-[4'-(9H-9-FRME E)-(1,1-BE K £ )-4-F [ -3-F £-
AR (2f)

ok K, % 653%. 'H NMR (300 Hz,
CD,COCD,) ¢ 8.22~7.02 (m, 21H), 5.50 (dd, J = 5.1,
8.1 Hz, 1H), 3.39~3.33 (dd, J=5.1, 14.1 Hz, 1H), 3.31~
3.24 (dd, J=8.1, 14.1 Hz, 1H). ESI-HR-MS m/z: calcd.
for C,;H,.NO, [M+Na]" 506.172 3, found 506.171 0.

1.7 2-[4'-(Y9H-9-MRM £ -(1,1-Br K £)-4-F]-3-2-&
#H)-AER Qg)

FER A, IR 21%. mp: 185~187 °C. 'HNMR
(300 MHz, acetone-d,): 6 8.21 (d, J = 7.8 Hz, 2H), 7.91~
7.85 (m, 6H), 7.69~7.60 (m, 5H), 7.48~7.39 (m, 6H),
7.28 (m, 2H), 7.06 (d, J = 8.4 Hz, 2H), 5.18 (m, 1H),
3.50 (m, 2H). ESI-HR-MS m/z: calcd. for C,,H,\NO,
[M-H] 532.191 26, found 532.191 3.

1.8 2-{[4-[(EFH N3 ZER-5-H)FE|(EH)R
ERE|XSR]-3-FERER (3a)

1.8.1 MZEHEETR B OWAEIEF K (1.05 g,
7 mmol) ¥ T 20 mL VY & A6 B 4, I A NBS (1.37 g,
7.7 mmol), J¢ HE R IN#RIGE 4 h, L 3E, ZBR DY & ALK,
e N — R,

1.82 N-[(EFH[AI13ZFEMR-5-2)PE|FEE K
MU (1.50 g, 10 mmol) 17 f% (930 mg, 10 mmol) &
i AE 25 mL S BEH, In# a5 h, A H 2= =R, A
NaBH, (370 mg, 10 mmol), 4k 45 # 4 h. Jig T 4B,
AN 20 mL /K, Fl 2B (20 mLx3) 2, & 3FA U, &
IR ER AN T, 1L, BE T 2Bk, 95% L BEE A . IR
K 79%.

1.83 [4-[FEH[A][LIZER-S-H)FE|FE)FE
FRE|ZBEARES W N-[(CRIF[d][1,3] = 5UAR-5-J8) HT 2]
Wz (1.36 g, 6 mmol) A1 1.8.1 43 3| {1 % 2. Bk 48 L 5 R

RATE—H, A K,CO, (993 mg, 7.2 mmol) 120 mL
DMF, =@ £ 15 h, I 20 mL /K, ] 2B (20 mLx3)
A FEA VA, TOKBR R T, Al o &, 159K
BERERY, I 71%.

1.84 4-[(FHMINIZEKR-5-BH)FE|(FE)EE
BREIRE K [4-[(CFIF[d][1,3] 5 AR-5-5%) HT 2]
(R FE) & L) 4 B R g (1.50 g, 4 mmol) F1 NaOH
(160 mg, 4 mmol) ¥ T 20 mL /K v, = I HE S h, HF
#H IRV T pH {H %2 3~4, A 5 mL A NaHCO, ¥ ¥,
ik (20 mLx3) ZEHL, A A MU, To KB IR A0 T g,
kg, BT, 19 B AR, 10 91%.

1.85 2-{[4-|CEFH [, ZER-5-F)RE|(FXE)
FERE|FSII-FERBRBE K 4-[CEHd]
[1,3] 5 AR-5- 2 ) F L (R 58 ) S 5 HH L 2R ) (666 meg,
2 mmol), MM 2-¥2 5:-3- 2K 8 B I (360 mg, 2 mmol)
1= 2K B (384 mg, 2 mmol), §#§ A\ 0.2 mL THF, i#& /=
i 2 J& %41, I DEAD (524 mg, 2 mmol), 4E4E# 7 1 h.
RGBS o B, 13 T ERBIR Y, U3 43% .
1.8.6 2-{[4-[(EH M3 -FR-5-FB)FE|(FH)
[ERE|XSEI3-FEREK LR~ Y A NaOH
(40 mg, 1 mmol), ¥ f#7E 15 mL K, S E B S he
5% i EL IR A T pH & 3~4, LWk (10 mLx3) 28, &3
AU, ToKBEER AT, BE T 7, 198 = 5, R H
PE:EA =4:1 B4 § 5 H Mk, I8 77.1%. 'H NMR
(300 Hz, CD,COCD,) § 11.35 (br., 1H), 7.38~6.56 (m,
17H), 5.94 (s, 2H), 4.91 (dd, J = 4.8, 8.1 Hz, 1H), 4.57
(s, 2H), 4.55 (s, 2H), 3.31~3.25 (dd, J = 4.8, 14.1 Hz,
1H), 3.24~3.17 (dd, J = 8.4, 14.1 Hz, 1H). ESI-HR-
MS m/z: caled. for C,,H,,NO, [M+H]" 482.196 2, found
482.195 1.

KHAFIEE R T A 3b.3c.

1.9 2-{[4-[(EH[d|[13=FR-5-F)FH|4-FEXK
B)SEREIEXFI-3-FEAE 3b)

s R, U R 67%. 'H NMR (300 Hz,
CD,COCD,) 6 11.40 (br., 1H), 7.35~6.62 (m, 16H), 5.93
(s, 2H), 4.90 (m, 1H), 4.52 (s, 2H), 4.49 (s, 2H), 3.31~
3.16 (m, 2H), 2.31 (s, 3H). ESI-HR-MS m/z: calcd. for
C,,H,,NO, [M+H] 496.211 8, found 496.209 9.

110 2-{[4-[(RH M ZER-S5-H)FE|-FE
EXB)FEFEIXSE-3-FERE 3o

F o 5 R, U % 58.2%. 'H NMR (300 Hz,
CD,COCD,) 6 7.38~6.71 (m, 16H), 5.92 (s, 2H), 4.90
(dd, J=4.2, 7.8 Hz, 1H), 4.43 (s, 2H), 4.41 (s, 2H), 3.64
(s, 3H), 3.31~3.25 (dd, J = 4.2, 14.4 Hz, 1H), 3.24~
3.16 (dd, J = 8.1, 14.4 Hz, 1H). ESI-HR-MS m/z: calcd.
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for C, H,NO, [M+H]" 512.206 8, found 512.206 8.
2 SFIRHIELE

K Accelrys 2 & H Discovery Studio 2.1 #AFL5E
%5 FAEHL T AE . Diverse Conformation Generation
5B P2 A2 4y F #) %, Conformation Method ¥ & A
“BEST”, M fih 2 %>k H 6t 44 { ; K M Dock ligands
(LibDock) 2 J5 317 4 7 %1 #%, Input Receptor: INNY;
Conformation Method ¥ & A “NONE”; H fih 2 £ >k H
A
3 IEEMRLE
3.1 PTP1B R RIMINESE LI

K FH R 2 2R 0 i FR T (pNPP) 1B N 2 (Rl Ei 2
PTPIB ¥, PTPIBHEALI pNPP /K iR RLi It 96 FL
BRAE pHAE N 7.0 9 100 uL AR R FillE . thas
Bt 75 % 0 T U987 5 min, I 50 mmol-L" HEPES.
5 mmol-L"' DTT.150 mmol-L" NaCl.2 mmol-L" EDTA
PAK% 2 mmol 'L pNPP [ Rt . 7£30 °C Fi# & 10 min,
BIA 50 pL 3 mol-L™ [ & SE AL BNV W 26 1 S B o AE
405 nm &b W OD A, LAA I 17 R AE A2 H
o R R AT B AU it 0T AR 7K A 1 400 1A FH

IC,, 1.
3.2 AAZHEHFE LN
K FH v g s ARDREIE 9% CSTBL/6] /N B, T 1

FAPT (R) /NERBIAL . [E] I, SR H [F] 4k C57BL/6j /)N B
DA e 388 R R 4 Dl IE & 6 B 4H (Con). #5A5 A 54
BEBL 7 B3 20, 23 AN BRSSPt B2 (IR ) & 4 51 i
AL A AL, 43 30 TR K BE X B 25 2 ks 51
(15 mg-kg™) L& 2f (25 mg-kg™)o
321 ORREEEME LW (OGTT) HELELH TR
J&i, SN TR AT RE 2 gk, W5 B 4 A BE O
J&5 023060120 min I IfiL 8% (A2 4k, I 11 52 i B — 1) (7]
2k~ A (AUC).
322 EEEEREKTHNRERHER GEREH) LI
U Y2124 KRG, AT IENEE SR04k &4,
PR, O Js v 5 5 B B 2 BRI, [ 52 T 37 °CHRLIR AR,
FAR S IEK, #76E, FA 1000 UmL "' R biétE,
R R T 88 (COLE PARMER, 789100C, 3 &) LA
1 %93 R & 2K 60 pmol-kg-min™, 3% 5 5k & i B R
(ISMATEC, 78001-00, & [E) DL A] A8 3% R 4% 10% i %
PRI . FARDBEINBNIK, LA BN 5E i K
B 10 min B I, A M4 (BIOSEN 5030, £ %) ”WDTIJ
BEZKT o AR LR 7K P8 755 %80 40 8 e el %, {f b AR
SE{E 95 + 5 mg-dL™ ¥u [l A, 7E I B %2 /> £2 %€ 30 min
J, TR T 3 R R R R, AR N Eh Y
(10 T A T ST 6 v R A 8 0 W v T R (GIR)

323 MAEEEEKERNE ESAY
I 5 1 AL ] P K o

& DTK: 1 % Tk ek e B A Sh 4 A 4 9 24 200
A AL A 23 s R0 ZE B 5K A5 RS A W 1 R AIE DA
TR AR A RS TR LIRS M AR SRR
TS A IR L.

F RS TEA 2l b R

16 K J&, B
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