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Research progress on anti-diabetic herbalism, material basis and mechanism of
Dendrobium genus

ZHOU Zhong-yu!, PU Ting-ting', ZHANG Lei?, WANG Jing"3, XU Zhi-chao®, LIU Ying-lin', DUAN Bao-zhong!
1. College of Pharmaceutical Sciences, Dali University Dali 671000, China

2. Dali Seed Management Station, Dali 671000, China

3. College of Life Sciences, Northeast Forestry University Harbin 150040, China

Abstract: Dendrobium is the largest genus of the Orchidaceae family. The fresh and dried stems of many species of this genus had
been used as Shihu (Dendrobii Caulis) in traditional Chinese medicine to treat diabetes in clinic with wide application, which had
also been recorded to treat the symptom of “fever hurts body fluid, dry mouth and polydipsia”. With the deepening of research, the
anti-diabetic components and mechanisms of Dendrobium have been revealed constantly. In the present study, the research on
anti-diabetic herbalism, material basis, and action mechanism of this genus was summarized based on ancient materia medica and
modern literatures. The results indicated that Dendrobium could reduce plasma glucose levels and has excellent potential in
anti-diabetic drugs and functional foods development. Although the efficacy and material basis of Dendrobium plants against
diabetes had also been studied, the focused species were dispersed and lacked clinical evidence. Accordingly, we should choose
Dendrobium plant with remarkable anti-diabetic effects through ancient herbs, folk experience, and clinical application. In addition,
the material basis and mechanism should be studied from different angles and levels, especially in new targets and mechanisms. It is
essential for the development of anti-diabetic drugs and the utilization of Dendrobium plants.
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Table 1 Plant resources of Dendrobium with anti-diabetic activity
ERe] N KR T 4 L DiheEiR CEAHRE S
1 WEAM D. cucullatum = PobiE. e WIERES. P i & 29
2 BAM D. densiflorum A K. PR . BORITE . T 2 B 30
3 SHEAM D. chrysotoxum 2% AR OTmE. R e 32
4 SHWAOM D. denneanum = PREE. DR G R SS & 33
5 BERAM D. falconeri A WERRW I R AR fREA5E 34
6 WA D. fimbriatum EX WEBHIE G FEB R RER 34
7 MES D. hancockii E3 PRI MERE MR RV I 35
8 YA D. officinale oL PIROIEE 00 WE e BIZE. BT & Hifh 36
VHHREPEERE

9 wFEAM D. polyanthum = KIEAR R SR DT KKRG IBBRE F 37
10 BEAA D. williamsonii 2% MmO DR 7S R H 38
11 ZEH M D. moniliforme = HIPE DTS PEER. B0 B R 34

AR PR DR, A T 39

= MXIESE . R BRR IR L 40

AR PIROTE . DFBE. FEER. TR +%K 41
12 &8CHTE D. nobile AFLL X AREL OTEE. R R Rl &, 5, 5t 38,42

TN i
= IR O T0E T 43
B MXHEAE L A AR ik 28

FeAmHER R ECy “BERY, KRl T
BT RO DT, RGP ’OT
SN A2 BHE SRR 2 Pl B0y “PURb
HEZEMTRITIRHRE A D0t e A
B G SEE s ek, BARZ BB 70 Ik 524880
Ak BB A AR B BRSO 1 B
2 AREEYIERRNRE
2.1 ZHEERS

TR A RR Y REENN . H
B, BB 2 BEHURE RISV B2 T 9T 2%
LT RZHE, ZAEENAREEYE 2R
B PRI AH DTS TR AT 1 A Fl40), Ty — 4 0 2 hk
IR e /D, AN LR B A AR < U fiet 22 B )
SER . PURE PRI S LI ACIE B RN 7 T TR 147490,
WA 2.
2.2 HHIEEERR S

IR O A B AR, 1%
R AR S, BAAPUR . PUMIE .
B MW . YR RS AEE . H RSB
WALA i D. chrysanthum Wall. ex Lindl FECIHE A fish
D. crepidatum Lindl. ex Paxt. % 19 ffi i@ HEY)
o, ERTS 52 AR PO H H AR

JEE A A RO PR 7 T 1 (R 9 S B R T
BV, FE AR E Y IR B TS TR R D, X
LT BUA iRt B 3AS B A 8 dendrobine (1) ]
g, HAb R WL 3 FIE 1.
2.3 B S

Wy S B G AR B AT AW BT R AT AR
Y. ZiREE, A BB YRHENE 52, i
R, MRS RILEA UL PUE. DUbE
PRI EE 2 M2 BNEPED 531, A R0 ANk B il
SRUAMIMZEE AR D. loddigesii 2 7y B35 17
AN ELAGPUNE TR 2498805 M 2R ki & (2~
18) , VEAI{EE AR 3 A 1.
2.4 Hit

AR IR RIE S A BER. FE
OB, BB MEORSZ MRS, (HANL
R B PR PRI S P A S T
3 MBERBREHEZREAYRAERANE
3.1 ETREAHE

e MR 2 3 PRI S RO R 3 B T BRI R R
B, STk, ZAFETTIESE S8 it Sk
Ffit A BHEEAEA T A KA PRI /) SRAB 2
(R IREZK ST, H AT B AL i) B4 S ik I W 5L 0 6 1
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Table 2 Homogeneous polysaccharide with anti-diabetic active isolated from genus Dendrobium
Y ARAR MM TRE BN WRELD SMER ik
SBUAf DNP-WIA(D)  24X10*  Man : Glu: Gal(5.4 : 1.6 : 1.O)EEEM “o-(1—6)-linked Manp 1 a-(1—3)-linked Manp” 48
B, Glep 1 Galp 7R 52 7318 14 0-(1—6)-linked
Manp” ] 3 LR 2 1345 7E 35 L
DNP-WIB(2)  7.7X10°  Glu:Ara:Gal (62:3.1:09 F % A “ —4)-p-Glep-(1-6)-p-Glep-(1—» 7 7
“B-(1—6)-linked Glep” ] 4 A JE > 52, S BEH Galp
I Arap BRAEH K
DNP-W2 (3) 1.8X10*  Glu:Man:Gal (6.1:29:20) EHH “B-(1—4)linked Glep. B-(1—6)-linked Glep K
B-(1—4)-linked Manp” 4 f, HAHE “B-(1—4)-linked
Glep J p-(1—4)-linked Manp” ) 6 1 54 A i Galp
DNP-W3 (4) 71X10°  Ara:Rha: Gal (1.0 : 1.1:3.1) E&EH“B-(1—3)-linked Galp” 4, TFH 4 AL Arap
A Rhap #4305
DNP-W4 (5) 5.0X10° Man @ Glu : Gal : Xyl : Rha : & # H “ B-(1—4)-Glep « B-(1—6)-linked Glep
Gal A (1.0:49:25:05: Pp-(1>6)-linked Galp” #H BIfER1: 24 %
1.0:0.9)
DNP-W5 (6) 46X10°  Rha : Gal A : Gal : Glu : EH#H “—4)-0-GalAp-(1—2)-0-Rhap-(1—" “FHE K H
Man : XylR (1.0:4.9:25: {9, 3% GalAp 1 3 fiifl Rha () 4 fL/EFE5 3,
05:1.0: 09 (e ELHE Gal XS8R A %) Man [XSCRIAHE BE
DNP-W6 (7) 6.6X10°  Man:Glu: Gal:Rha:GalA F#H “—4)-0-GalAp-(1—2)-0-Rhap-(1—" F%4E Rhap
(0.6:1.0:1.5:1.0: 1.1 K 4 fLAFAESY S, SCREIXC AR Gal X450 Man (XI5
Bk A it DOPL (8) - Ara © Gal : Glu : Man (3.5 :- 49
2:15:1.00
DOP2 (9) - Xyl : Gal:Glu (7:1:2) -
DOP3 (10) - Ara iRha:Glu:Man(7:1:2:1)-
DOP4 (11) - Ara: Glu:Man (7:1:2) -
Man-H % G-ii&E Gal-F3HE Ara-fTRATE Rbha-WZE  Xy-AH
Man-mannose  Glu-glucose Gal-galactose Ara-arabinose Rha-rhamnose Xyl-xylose
*3 AMEEYTSBSERERREERELEY
Table 3 Monomeric compounds with anti-diabetic active isolated from genus Dendrobium
GiRIRA TR WEWAIR S SCHR
LR EBUA i Fifet% dendrobine (1) 51
[GiES EIvay loddigesiinol G (2). loddigesiinol H (3). loddigesiinol I (4). 54
loddigesiinol J (5). crepidatuol B (6)
Bk A 3, 4-dihydroxy-4',5-dimethoxybibenzyl (7). dendrocandin U (8). 55
3, 4, 4-trihydroxy-5-methoxybibenzyl (9)
SR A iRt EEE (10) 31,56
FEAR MEAR, SBUAM tristin 11) 31
A A 5-hydroxy-3-methoxy-flavone-7-O-[B-D-apiosyl-(1—6)]-3-D-glucoside (12) 57
HiEvay moniliformine (13) 31
EBCA T Aty (14) 31
D. infundibulum WIZHE 1 (15) 56
D. infundibulum . XAt D.  dendrosinen B (16) 56
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Fig. 1 Structures of monomeric compound with anti-diabetic activity isolated from genus Dendrobium
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& v M 20 20 A BRSSO Y, 0 4ERERLAA
MAEFRBAEEEN, Rk, BEaf Elf
ik A sk 70 T U R S A A ) S B 11 R A
WOBH TR & Ak ¥ B ( phosphoenolpyruvate
carboxykinase , PEPCK ) . 7% %j ¥ -6- % 2 fily
(glucose-6- phosphatase, G-6-pase) 5K iA, it
M0 PG AL W% 7K - 1000, b Ak, A 70 K ISR T6 A it
A A B E LA A B B RS
Y, BEME o-FEEEE. o-lER . EARER
TR R Wl AV 1, AKAR AN N 2 RE, SESRHE R
T3 R JR S E 3T 54560, 1 L 3% 4.
32 MERS pAEINEE

ik 2R H AT AL Bl 0 Py i — T e TR £
WERon, FLRTE s Rk A 2 20k B ) A5 U
HIFT, A0 b e A MR B R 70, P40 M T i
BT, JRE B ARThRERZ A, = FBURE R

A TR BE PR H RTINS B 2R 12 4 AR

T2, JRR IR B 21 0 AT a2 LA I 7K P-4
B oGk . WETERIN, SBUA LS AR nT R ik
5y 40 Mo % 3 F0 Ty e 63641, RE AR I H il = IR
(triglyceride, TG) . JH[EEE (cholesterol, CHOL)
A % B g 8% (A H [ B2 (low-density lipoprotein
cholesterol, LDL-C) 7/KF, FFoE fgmCutcs]; [F
i, AIAEZE db/db /) EBEAR A ok K A a1
iR iR SR . s kil RNA JEA
(telomerase RNA gene, TERC) mRNA. ¥k
' HE A 1 (protection of telomeres 1, POT1) . ¥
$i gt & K1 2 (telomeric repeat factor 2, TRF2)
[RFRIBO), TRAB RN, A 7R Rl i
figi & 524K (insulin receptor, InsR) , 520
R R 5 2= 2 AR Y 1/2 (insulin receptor
substrates 1/2, IRS 1/2) Fl# g BEVLEE 3-30
( phosphatidylinositol 3-kinase, PI3K) 15 5 [A 1,
D R I RARPTIL R 00T, PENLEK 4.
3.3 EEMELRIA

AL NS B R B I RRE IR R AR NUR R B
VISR, TR B 4Rk s A B it /K14
XPEUIS, 95 5y 52 B0 M S P U B T 32 346
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681, AR, A S Ik & %
BEAL & W] 2 m LA S M) B AL B8 (superoxide
dismutase, SOD) . ITHMEH (catalase, CAT)

A BEH K (glutathione, GSH) &8, FFFEALA —
% (malondialdehyde, MDA) &, B3 p 4i/ius)
i1 R S S A SR P\ SR 1 W T N s A e
SR AT A1) 22 0 T % 18] 5 PR P I 5 R g
(aldose reductase, AR) ik, A2 UHEEE, L
5 A LR AT 1 B B M R P 1 BT T RE A
N GABL TSI E Rk A b B0 AN LA
ftar s T 8 — E R A B Cinducible nitric

oxide synthase, iINOS) A [FJFRIA, W& EHH—5
R AW (no synthetase, NOS) [HIiEtE, Jlib—4
% (nitric oxide, NO) 5 ¥#IE AL 2K 74 (advanced
glycation end products, AGEs) “Ef{, #EmifEdtl
NYIE =R E AR G AT - R TR AL TR 0 N | S
g S5 TSTRIE 5 S 30 < A ik P 2R A & T 470 ) AR
WA R ITL A PN B2 A S A LS S, e/ A I A
AR L Z WA B NADPH R IEJE 1
(NADPH-quinone oxidoreductase 1, NQO1) mRNA
FERIFRIL, MPUEHES S T AN T
* 4.

x4 ARBEYIUERRS R L ELE RS

Table 4 Mechanism of anti-diabetic and diabetes complications of Dendrobium plants

SRR A ,
MR OHR EARHMS ahmm DR KoL i
" T amemm EEER A%HR 'D%;[;‘;;m JERE o
WIH  &WAaf 2R MR AD - 80, 160 mg-kg !, — R R SRR E 58
Rt 7d H R EEURA
BEAR 2 MR HFD+STZ ig 100, 200, 400 2 T cAMP-PKA %1%, {RlIFHEEA 60
mgkeg !, 28d F 0 SRR I 2
RE MR/IKR AD, STZ ig 500 mgkg ™, 3d - HRINREEAR, (EREE AR 59
ES MR HFD+STZ ig 100, 200, 400 2 T4 G6Pase/PEPCK #ik; {LHiTHE 60
mgkeg ™!, 28d JEE R, A e
BEAR  ZH MR HSD+HFD4STZ g 100, 200+ 400 2 PGB R BN R 2 I w18 46
mgkg?, 28d FLER SRR, (RS
Fl A0 4 i AR DA B P 52
ELER 2R K STZ - 50, 100mgkg ™!, 2 1A IRSI-PI3K-Akt BFfk; T 85
35d FoxO1/GSK3p B fk; kI RE R Ak
fameER - KRR HSD+HFD4STZ g 113gkg™, 84d 2 L8 InsR. p-PKB, pFoxOl %ik: T 86
i FoxO1. PEPCK %i%; {iIilH R4
EiAR 0 db/db /N - po 50 mgkg™, 56.d 2 118 AMPK A1 Glutd ik 87
BN - - - - - ] o- W H 54
MERR Bk - - - - - b o-FEERE. o-TERAE 57
oy BN - - - - - i o-FEERE. ROAMEARBRER 31
BEAR W% - - - - 2 it o-BEERE 55
A B - - - - - it o-WEEFRE B IR 56
afaER - N - ig 12gkg™?, 24d 2 15 WNT/B-catenin {5 5188, KM 88
# LDL. TG. CHOL, J}#& HDL
MEWSSAR  BEYHE dbdb R - ig 20, 40. 802 LR B AR Acoxl Ml 63
B 4 mgkg?!, 112 Cptla, HIEMLIEERH MT-1 /1 NQO1
Tht d Kik
- - ig 20mgkg™, 20 d GEGRMINE M) IL-1B. IL-6. IL-17 Al TNF-0 2 51
Wk IS AU
N HSD+HFD+STZ g 20, 40 mgkg™, 2 I GLP-1 & FRERRAE 64
284 BRI RE S
KK-Ay  HFD ig 10, 20, 402 FTRBEESHSER &
N mgkg?!, 10d p-IR-Y1185/IRS-1/Glut4/IDE FI#i %
k3B Cat/HO-1/NQO1/SOD1 ik
db/db N - - 20, 40. 802 LR SRR KR TERC 65
mgkg?, 119 mRNA/POT1/TRF2 %1% T TRF1
d Rik
N HSD+HFD+STZ - 20, 40 . 802 i IRS-2 mRNA. IGF-1 mRNA #i& 90

mgkg!, 28d




= 5940 » PER 20224698 B53% H 18  Chinese Traditional and Herbal Drugs 2022 September Vol. 53 No. 18

K 4 ‘
) o B3 W o —
B FEdh ﬁ&&mﬂﬁmmﬂwg Wl B2 st éﬁgﬁ% fro R 6 b/ 1 LA ik
WERLREAR  RE MRIKR AD; STZ - 125 . 500~ S p AW %, MEHE 59
Bjjéﬂiﬂ'@ mgkg?, 3d By o SRR e LA 2R
Tk
’ Eq MR HFD+STZ ig 100~ 200, 4002 bl INK BEHRE, i RS1 S 83
mgkg?, 28d IRS-p 454, Hfi1 PIBK/Glut2 ik
E2 PR HFD+STZ ig 75, 150, 3002 LA PPAR-a Al p-IRSI ik, Tifl 45
mgkg!, 84d TGF-1. CTGF. Fibronectin, Akt.
PI3K
EWER BZH PR ALX ig 30 mgkg?l, 7d2 et p MEMBESEE; BIK 91
BN CaZ BB M
AR - KR HSD+HFDASTZ g 20 gkg!, 56d - f%giﬂﬁﬂiﬁémﬁﬂ- BngEIEEE 92
_1 2
MEGL A AR BAEME KR HSD - 180 . 360HEFRAIE A TR INOS ik, %I NOS W&k, W 74
AR mgkg , 10d PEE S NO P
g - - - B IR rimfn%u AR. iINOS. NO. ROS. MAPK. 31
7 NF-kB ik
ey HLECs HSD - - *ﬁigﬁ rimfn%u AR AiNOS ¥EHE, ¥/ HLECs 75
Pt
AR WK HRMECs HSD - - ﬁﬁruﬂmﬂkﬁﬂﬁmm SN AL 76
FEAE  WRNL JRETE A R
ES K HSD+HFD ig 100, 200, 400%E /7% £.0SOD. MDA, GSH J T-AOC Bl &7+ 93
mgkg, 56d %ﬁm L fiEA 2 MMP-1 FI MMP-9
& N3k R-STZ - 40, 400, 4000- L Nif2 mRNA, Nrf2 EEFERM 94
i mgL™! Nif2 AR B R i
3R NQOImRNA
EWAB MR db/db /N - ig 25, 50, 1002 (% MDA 4, )0 SOD,CAT Al 69
mg~kg’1, 56d GSH %8 T il IL-6 1 TNF-0 %1%
SWAER BR HLECs STZ - *ﬁgf fiElﬁ&? LR R, BRSNS 72
ElER 2 KRR STZ ig 50, 100, 20088 B HIEMC MDA RBEMSHE, £5 95
mgke?, 14d P gﬁsg j};x GR. GST. CAT. SOD
M
KR - - 50 100 2008 % 7t (1 #1H] INOS RIEA AGEs JE R 73
mgke™, 45d R
m}@ r?i_é%ﬂ?é’f%ﬁ% LT, KR STZ ig 2.4 8 mgmL!, FEFRTE B L8 PIBK/AKt/mTOR ik, MHI%E 84
N 144
AR BRI AR STZ - 50,200 mg-kg ™!, B R AL HIE] VEGF Fiks WM MES 82
30d BmE 4, T IL-1p. IL-6. TNF-a. 4
%I%\?%%EﬁﬁWMMml
L_
FEER WK - - - - BRI T i ERK12-NF-xB. PI3K-AKT. 31
&R HIF-1a-VEGF/VEGFR2 %k
BEAR 2W KR STZ ig 100, 200, 300%E J# 9% ¥ PB4 IL-6. TNF-a f9K 1%, M| VEGF 96
‘ mgkg!, 56d ML RKIELR
NG - 100, 200, 4003 J& %7 I & 4] NF-xB &1k 97
[H4ma mgL?, 1d  HE
afar - KR STZ - 10mL-kg™, 56 A KA & 340 ROS 74, BRI IMLE TNF-0.IL-6 98

RO
sl S&

AD- LR STZ-HERIETHR HFD-mfRKE HSD-EHHAE ig#H po-DlRK cAMP-IABERRIRHE PKA-EHMAWAE A FoxO1-3hHER
KB O Wik 1 GSK3B-FER G IEHAEE 38 Glu-#Ha iz AMPK-BB IR B0E I E A HDL-REREE AEEE  ALX-
PO%UsinE  VEGF-MLA P9 A KR T Nef2-t% 863K T B2 MR T 2 IDE-Ji R PEMRAE MAPK-ZRUFEILE AMH HLECs- AMEE A
AN HRMECs- A4 M ORI Y R 41A HO-1-MALFR A AHE | ERK-ANAAME ST A HIF-10-Bt B S T-1 GR-BIEHIKER
B GST-HMH SRR MMP-EReRE AR IGF-1-RSRAEKE T INK-ZEAMEN  Acox1-THEHiN A HILiE 1 Cptla-k Vﬂ
BB AL 1a MT-@JRMEN IREHEHIIT PPAR-o- L EA IR AR YOS 2 1Ko TGF-FALE KT CTGF-454f 4
T GLP-fl s HLFE 2 Rk

AD-adrenaline STZ-streptozocin HFD-high fat diet HSD-high sugar diet ig-intragastric po-peros cAMP-cyclic adenosine monophosphate
PKA-protein kinase A FoxOl-forkhead box transcription factor O1 GSK3B-recombinant glycogen synthase kinase 3B Glut-glucose transporter
AMPK-adenosine monophosphate protein kinase HDL-high-density lipoprotein cholesterol ALX-alloxan VEGF-vascular endothelial growth factor
Nrf2-nuclear factor erythroid 2 related factor 2 IDE-insulin-degrading enzyme MAPK-mitogen-activated protein kinases HLECs-human lymphatic
endothelial cells HRMECs-human retinal microvascular endothelial cells HO-1-heme oxygenase 1 ERK-extracellular regulated protein kinases
HIF-1o-hypoxia-inducible factor 1-a GR-gluathione reductase GST-glutathione S-transferase MMP-matrix metalloproteinase IGF-1-insulin like
growth factor 1 JNK-jun n-terminal kinases Acoxl-acyl-CoA oxidase 1 Cptla-carnitine palmitoyl transferase 1a MT-metallothionein IR-insulin
resistance  PPAR-a-peroxiisome proliferator-activated receptor-o. ~ TGF-transforming growth factor ~CTGF-connective tissue growth factor
GLP-glucagon-like peptide
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3.4 HDHIRAER B

B R g3 S FL I RORE () R A2 R, R B 2 0E
Rl F K 3 A U8, 2 IUF A aEsE, 2 ANk
PR 7 — T S SE VR, J0E Rl il 2 Fhg 1%
5 W) LA 8 2 R P 2 IR I 21 0 I U080, i R
I7 AT DA B R R I S R A B Aok,
RIS 20 WAL SO FUR I, R A R
FEAT AR, DS & AT A 20N I A 40
% -1 Cinterleukin-1, IL-1) . 140/l /+ & -6
(interleukin-6, IL-6) « #% X -¥--xB (nuclear factor-«B,
NF-«B) .\ F1 98 8 4L [K] F--a.( tumor necrosis factor-a.,
TNF-o) SERAGEH 7RIS ERIE; S/NFEHEEIRT
PR EBCE R B4R 2 B A T B PI3K/ AR
Hi% M B (protein kinase B, PKB) /M FL50% 5 tH
# Z & [ (mammalian target of rapamycin,
mTOR) s, PAFEALNEL. RSN R
ToAF AT B AR, IR R B K B 4 T
RERRAS, oeRHIERAER. 17E 1R 4.
4 HFHEERE

BE IR e N2R = REOEER < —, HIBTUI
S TR, A T R S A MR A IR A 2R B i
MKEZH, K HE T B At ol R 000 Mg
RAR, RINAK. IWRNHMZGHLERE, A
B Z RN “HIERE” , RIETRAR, ARK
R /NH00L, 527 Jeg 22 AN WA AR Dy v 24 B RS R 24 FH TR
R GEEIE) EIT. NOCAEARKE, AftE
TEDHUNE PRI 25 80E YRR, HY PR - 2R 2
Wi AR a5y, H B RTRAR S It 24
TR SSRGS, AT A RE T
BRI A PO A I TR B o i s, Hk = RautE,
RAHARN: WBURERBEFNLHIE, B2,
Z M IR A, RELEE RS, SGERRE B
MO T RE . MY 9RBT A BRI SEE S8 55 2 b
@4, A i@ GLP-1/GLP-1R. PI3K/Akt/mTOR.
IRS1-PI3K-Akt. FoxO1/GSK3B. G6Pase/PEPCK %5
A RPN R TS 5B SN 25 25
HIRE, ARUEEDT M. 2N EE
IHUNE PRI e ALRIBEA 22 X, AR ZE R, HED
X3 KA A EER . 25 B, AREHEY A
A R R R RS, HaITHERE, JUHAEZ 2 &Y
BEIRIpE, NS JIER, ZEDUNE PR 24 i 7 T
BA SRS, B HF TR BB, B
B2 IEPRUESE S 1, A Ja Mgk — B T ARA L

BT 2 98 Ml PR ML F 5 36 36 BUME PR IS 24 28050 35 14
Yokf, MM 2R D ) o Al A A A
HLRIBEATIRAWETT,  JCH X W/ E AL AL Bl
[HEESER
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