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A review on the gut microbiome dysbiosis in diabetic patients and the improvement
effects of traditional herbal medicine treatments
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ABSTRACT

Objectives : Diabetes is a chronic disease that is rapidly increasing worldwide, and recent studies suggest that gut
microbiome dysbiosis may be one of the main reasons for diabetes, Therefore, we have reviewed the relationship
between diabetes and microbiome changes and their regulation by treatment of traditional herbal medicine,
Methods : This review was prepared by querying in PubMed with the key words such as diabetes, microbiome and
traditional herbal medicine, The search was conducted for research articles including both in vivo preclinical reports
and clinical studies, up to July 22, 2024 within the past five years,

Results | Gut microbiota dysbiosis is implicated in diabetes through major mechanisms, including increased endotoxin
(LPS), decreased short—chain fatty acid (SCFA) production, reduced gut microbiota diversity, and impaired bile acid
metabolism in mouse models and human cohorts, Traditional herbal medicines including berberine and bicalein and
formulations such as Gegen Qinlian Decoction, Banxia Xiexin Decoction, and Huang—Lian—Jie—Du—Decoction
improved diabetes by increasing the gut microbiota diversity and SCFA generation,

Conclusion : Gut microbiota imbalance plays an important role in the onset and progression of diabetes especially
type 2 diabetes which is improved by traditional herbal medicines promoting the growth of beneficial microbiome and
suppressing pathogenic abundance, It may provide a promising prospect for more effective diabetes management
and treatment strategies,
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Figure 1. The relationship between diabetes and microbiome. Microbiome dysbiosis increases LPS levels and decreases SCFAs, microbiota
diversity and bile acid receptors activation which accelerates inflammation and insulin resistance thus causes to diabetes.
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Figure 2. The effects of LPS on diabetes by microbiome imbalances. Gut microbiome dysbiosis induces LPS which passes the gut barrier
and penetrates into blood stream then causes inflammation and eventually leads to the development of diabetes.
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A% wash dad 444 @ W 240 M ) g
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oleist YEALL oA BalsEERRY Ty, A
alAEel sl 23 BEAo R FUbET BEA AL 3%
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FXR 28 B34 28708 BT gashd 22T At
2go] Asteo] dad AFH X Fry PHOR ooy

% et

Gut microbiome dyshiosis
Bile acid receptor activation |
FXR/TGRS5 activation 1
Glucose metabolism |

Increased insulin resistance T

Diabetes

Figure 3. The effects of bile acids metabolism on diabetes through microbiome dysbiosis. Gut microbiome imbalances cause to deficient
bile acid receptor activation which reduces FXR/TGR5 activation, thereby decrease glucose metabolism and increase insulin resistance,

thus induce and promote diabetes.



Py B0 PR Astel BelaAo] oJgk AMES EETZ 45

ol& FHE & AFoA= Germ—Free (GF) mh9-29t
Conventionally Raised (CONV—-R) u}-$AE H|asle] &)
o Eo] GEFA Aol v e FFL BAFPHY A A}
GF up$-2o A @54 & A7|7F CONV-R oh¢2HTH 71%
AP om, E3] Muricholic Acid (MCA)2] =&0] 24 &
obfltt. W, Cholic Acid (CA)9] &2 & H37F Y%l

E3] d3-AL2 Tauro—beta—muricholic acid (TbMCA)7}
FXRO| AYAR 2-&3vh= AHdE gyt GF apg2o|
Ae ThMCAY £& F&°] FXRY 97 #FL Eo,
CYP7A19] o] F7lsHA =H, ol HF4A §E 4
AlZitk, Z2tt CONV-R mpe2ox= Zlju]fEof ofs)
ThMCAQ] =5o] Wolx FXRo| B &/3Ex, o|2 13
FGF159] @do] F71ste CYPTA19] Ido] A =gl
o] o] AMAH o7 =} it 2L ASIAA Aed
AFAE 8 5 Sl o1& S8l BUnABEY EFF ol
FXR(Farnesoid X Receptor) Z2 G54 =849 &Alst=
FaAA Lt thate] -] AstE|a, I Adt Qled A
FAT G PP o]oj A S Itk AFLS g,

Gonzalez FJ A1E2 LA 4o & 3t up-gA Hdlof A
Tempol®|ghs FABHAIE AHE-sHe] FUu &S HSAIH
Tempol A2 &, FHu]FEo| A Lactobacilluse}t 22 &3
gte|glote] H]go] FAFPow, o]2 <Qld] Tauro—beta—
muricholic acid (T-A-MCA)gt= FXR Z@A9 =71 5
7kt T-B—MCA+= FXRE JAIste 948S sh=dl, FXR
o] A=W Lt} ALY A o] A= led Aol
7kt A9 23, Tempol AE T2 vh&AE52 FXR
A7} A= o] A Ao]2 ¢l3t Hgtal o1& 34,
a8 BEFEA AU ASNAFLD) S 2R E B SRt
olet FAFsHA, FXR A@AIQ] Gly-MCAE T3 up-A0
A g Qled AR, =3 AT vt wEE o
o1& B3l FUuBEY EFF o] FXR 43| &S 1%
2, ol A AT, 53] el AP G o
8% 9L e AL HARTY),

LiT A799) 39t FXRo] £2g thate] vt G2
orobiiy] 9Js) FXR 2% mh2ch 34 nh9Ag vl 4
ek FXR 2% nheAE Q49 AR Sreh wY 23
oo AstE REon, ot YrEu fARE F4S f2
ek, 9, FXR 3487 Rolg 34 e st 2

o] HYH o2 [FAHL ed Aol FHE 27 U
BT 53], FXRo] 8/43kd uj PEPCK®} G6Paset 22
Zetd A FAAEY Edol AL, ol A9
Z= Aol dasHe AF=E ojojfn. Wi, FXR 2d
oh-2ofl A= o] A AHTE ERGA] ghot Zhe A9 £
=g Aol frstA o] Foi Tt o2’k Aif= FXRO|] £
=Y giab 2] $83% 9L 3, FUn|AE 43R
e FXR 2437t dastd ded AP 9 g oA
o2 olojd = 9leg HoERY, olyd AWES Ui
FXR 243te] Ayt 2eg giat 24 58& &A71=H.,
FUHu B2 ExtF o] o237t FXR A3t Aol 932 +
o] ZnpH o2 Fty WH| 7| TS & = U

2, 3rej a7t Fuju| g E] v FEF T
HAYE Me

FURAEY] Ed32 G 38 el F shield
= AR EY FEE FHAIE, 43S S EAA
A% Y AHAE fASHE O 222 2079 1 4
Sl AU u =2 A4S WSEAIA metabolic endotoxemia
(A WE2EF)S F4A7]13L, SCFAS S 386k,
trimethylamine—N—oxide (TMAO)E #4A|7|H, ©JAt
HALE 2dts WA Fo2 I o Fa% %S
3t} (Figure 1, Table 1—-2)%-59,

1) Aol dE9| M 7HM

$A ek AWHABEY 43S NSk, FAll
FEeE SHAZ £ et olE #wE & dAvdAe
Ganoderma lucidum(@AHA) AN F&8 FF7F S
F 2o AU 5+ Blautia®t Bacteroides?) W&
Z7MN 712, S3l4tQ] Ruminococcus®t Corynebacterium®)
HES F2AF L, o2 Qs AUr|BEY E4F o] /i
I, At 750l BEEE S-S WRT. olF Bl At
AU B ES LS HIAA T TEo FaT 98-S
5 9ee YFIATY.

Nie Q¢ A+8-2 Rhizoma coptidis(FRA)ol|A F&3t
Berberine2 Ykxd F 2o Eo3t A3}, Blautia(SCFA
A4k dre|Ejoh) et T2 Fode Hl&o] 2,38 FUIHeH,
FAlell Alistipes®t 22 % it Bl&S 34% F2FT
o] Hzl= Fo ded T AT B X9 AR
olol A}t X3t Astragalus membranaceus(E71)9 T
SHFA = Akkermansia muciniphila®}t 22 9] A4S
EX5to] AU A5S AAISHL, ded APEE A2A7=
o] 719}, Faecalibacterium prausnitzii®t -2 Q3
A v &L F7ketY], G AP AAst= ° =
=L FAP?,

T otE 939l Zhang B AFAEL Folium Mori(%
R DS ded FHoA 85 Tt A, Fu|BE F
Bacteroidetes®] B]-&°] 13.5%°\A 27.2%= Z7}l3on,
o|2 3 Ed A7} ¢HESE T e Aol FAEHIA
o}, ol FA FoA FEH A=<l BerberineZ £
F rdo| A= {22l Bifidobacteriumi} Lactobacillus®)
Hl-&o] 212+ 8.6u1<} 7.8W) SV, RSl Escherichia
coli®t Enterococcus® Hl&2 50% o4 AFTh ot
H3ts €5 WS dAISte AE Y &4 IEAA, 89
$2)7} goulstA gasts ARS FHAgP?.

2) B2 A& X|HLAKHSCFA)Q] it FE

ghoFo] SCFA A4t &3l 71oEE dhel & d-tollA+e
Astragalus membranaceus(E7))oA &3 g7}
SCFAS AR EI= g 2] o}l Akkermansia®}
Faecalibaculum® B]&& £7HX A, GLP-10|gt= S 229]
EHlE E3181aL e S FIAATE B, Scutellariae
Radix(33)9] ZgtRko]E AEQl Baicalein® YW 3
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o4 A SCFA A7) &S 3714 B9 $48
T, 4% WS oA o 7leiRt. |8 F3 Aokl

Fopy,

Zhang B¢ A€ Berberine2 FUWu|AE FAN=
MBS & WY ohid SCRAE A4ei: heiohdl
Butyricimonas®} Ruminococcus® B&Z Z7MAA, 83
Z23E& 5F& GLP-1 3229 Bu|E &A1Y, Adygoz,
BBRE £ @2 FHoA= @ X7} Ropx| 1, A&l
S0 FAEHE 5 G S ALNFH A,

BerberineZ ©o]83F E tE2 dlojAe 1AH 2o
(HFD)Z ulgtat Q&3 Aol f=d e dez w2
Ao aatg BARc A7 Aa, 1AW 4olg v F
EHFD I8 A Aol ZA S7FH U, Berberineg $
7 Fogt 1F(HFD+BBR)oA= ol=3t AF F7H7F AY
HHAsEA] oFgkth, E3h, BerberineZ T3 FHE2 ded
A A=(HOMA-IR)& 35 & $X(FBG)7} #9]u]s}
A Zobxltt, AU BE 4 Ao A= Berberined £
g HE2 AU vBE] tFdol A AAF o, 53] dF
Falgt mAEe] AAE A, BH, Z-2 SCFAS AA4ste

Allobaculum3} Blautia 22 <3 ute] 2 24l0]2-9] H|-&2
oF 10M) Z7Hch SCRAE B 95& Fol3 A 7158
B3k o 583 98-S dh=t Berberines F% &9
YEoIA SCRA B3] opHEA} Zeuleke] SEst 2
w|st S7HHek.

3) LPS(Lipopolysaccharides) ZiA

o] f=H F =mdo oA FE2H AHEA
BerberineS Eoj5l1, 1 A3S B3 A3, BBRS &
e Ao  AY  $AFQUA  Bacteroidetes®t
Lactobacillales®] ¥]&°] Foju|stA F7t¥oH, [l
Rikenellaceae®} Lachnospiraceae®l 8| &L T4t E3|
Berberine& Fo% Fold= FH dF5S FEddte LPS
(Lipopolysaccharides) +&0°] Z4aqow, 1 23 Y 45
w30l A= o] & Aol /IR T Berberine &
oAt o] @ #A= izl Hd| BHAH2E 20% ol
Hao, Qded A4 A E HOMA-IRO] 48% AT
o}, ol g A2 W= AW 45 Ak Y
FZE EAA, G £X7F AAHE AHE HAG,

Table 1 Diabetes improvements by treatment of traditional herbal medicine through regulation of gut microbiome

714 i e A543t AnEA
) Blautia®} Bacteroides ¥]-& %7},
?;iaﬁ)it;jq]d Ganoderma Iucidum Ruminococcus® Corynebacterium ¥ & 7+, 51)
[} A

F2% %ol

FUndE 73 A 9 diat 75 A

A v
oepy

Rhizoma coptidis(3#)o| A &3t Berberine £9]

Blautia Y& 239 37}, Alistipes ¥]& 34% 34,

Q143 7oA A 9 W Qr s 52)

Folium Mori(BUE Q) &4

Bacteroidetes ¥]-& 13.5%°| A 27.2%% Z7},
Bifidobacterium3}; Lactobacillus ¥)& Z+Z} 8,64|, 53)
7.8u) 57}

Akkermansia®t Faecalibaculum ¥]-& Z7},

Astragalus membranaceus(37)) £&£5 £ GLP-1 528 B 221 @ ol&a 744 G4 51)
e A 5 2
- FA A H]E& =7 o2 A g urs
A ¥FAH(SCFA) Q] Scutellariae Radix(3-2) & Baicalein ¢ Eﬁ $3+ g 37 W A A el 51)
A 27 Al
b ‘2 BH]-L- ok uj =7
Berberine £¢] Allobaculum} Blautia B]& 2F 108 &7}, 54)

SCFA &= fou|siA 5

LPS(Lipopolysa

g+l 3% Berberine ¥
ccharides) ZH4& ° - = ol

Bacteroidetes®} Lactobacillales B]& %7},
Rikenellaceae®} Lachnospiraceae B]& 2, 54)
LPS & 34 9 Q&9 74 A

3. G| Aol T Bxe] A BE A
w2 Qakat 1 &3

1) 22U (BIREES)

23 HGL Puerariae Radix(Z2) 15g, Scutellariae
Radix(3-2) 9g, Coptidis Rhizoma(Z3¥) 6g, Glycyrrhizae
Radix (Rhizoma Praeparata cum Melle, 7+%) 6g Y] 7}
T2 T2 FE AT oF Aolth, By SAtol Z
Z2EAES Aqutsta BASE A3}, Faecalibacterium®}t 22
FASA greElEote] H&S 2,58 FUHAFHLH, o2 3
3 Uy €2 3= AR TNF-¢ 5227} 50% o)A Zasta,

IL-6 2= 40% #A2[t, olggt A+ A= A7t
AU AEY H4E 285t deH o AYPS JAT = 9
2 HoH, o= i TEjof 9lo] TheRA ] A A &8
7Hs g BoAZRTHY,

T o2 dF9AME 72 BA AFRCDE IFHE=T
olnj ZZLFHY F A 125 B3 B8 =S A
Fo#Ql Faecalibacterium} Bifidobacterium®] ¥]&°] &
gujstA UKo,  FA  falddl  Alistipest
Parabacteroides®] 8] &< At E3t, o] A2 ARR3H
EA=9] HbAlc(JBFEH4)7F 0.88% A oH, FPG(FE
et 2hPG(A)F 2417 E9) E3E 242 1,46 mmol/Le}
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0.83 mmol/L 743 RAo = vhepygri??,

E g2 AFo A= 4 16S rRNA FH2 A EAS 53
22a9" 57 FHuAEY 4T SR oH HEE
do7| =R AP, A+ 2, AIHFE FAT FHo
Ae AUnAEY IV ZA HEgew, £
Faecalibacterium, Roseburia®} 72 H-E]3°] E(butyrate)
g mAEo] F7H, ol AW AE5S FaA7L B
SE2= o 7193 AR yeigth E3, AuolA gatd
SCFAQI oA EAY, Z2ul 24 RE2AY 57t §Yu|sH
7, &3], HE 24 soes tE 2FEY 4359
2 FAOFA 7 A Ve

o]F AFFLE AN AF T AO|EFI(TNF-a,
IL-6, IL-17 §)8 #X& &Asto AIsd=go| A4 ¢
& bt SR Pl 2EsHEE Fod 1
FollAE= olgdt @544 ARIEFIIS =271 50% o]/ Zra
k. ol S ZLFHT Aol AU BES A}

TE £0|1, °olF T FH TS MY 5 USS

WL,

ol

2) BISAMEN BB/ 0N5)

gt Aol A E o2 FHoF ARl REeAME R A 33
Q1 Enterococcus®} Escherichia coli®] H|&S Eol= &
Ao §-2+#Ql Bifidobacteriumi} Lactobacillus® H|E&S
F7HHES. o] A& ARSE F BdoA = dF TH AR
E9 27} 30% o} TaFon, Ay Ao B E
A RAE Aoz et o2 Qs A dFo] AAEL,
AA 43 W3] FAEUH olF T3 ghefo] A gEY
T4 245ty FAF5 2E YT 5 gleH, olF &3
S o] A4S AN b 719 4 9SS WAL, A%
Ao A X HSE HSIAAI S-S Pinelliae Rhizoma(Banxia,
wks}) 12g, Scutellariae Radix(Huangqin, 3) 9g, Coptidis
Rhizoma(Huanglian, 83) 3g, Zingiberis Rhizoma Recens

=l
2

(Shengijiang, A7) 9g, Glyeyrrhizae Radix (Rhizoma
Praeparata cum Melle, Zhigancao, 73%) 9g, Rhei Radix
(Rhizoma, Dahuang, W3} 9g, Jujubae Fructus (Dazao,
gx) 47FA 2 4" AE gheF Aol

E OE dAFtoAe wERAMEESE ARESE OElA
Bacteroides®} Lactobacillus®t -2 G942 H|&o| S7}
3L, Enterococcus$: T Folldte H|E&L A FAFH
53], o AL E&F TAEL ded AYE A
(HOMA-IR)7} 0,99 ZAaFlew, o= ZAHLE {ou|gt
Aagh olF T8l WetAE Aol A A4F5E £0]3,
A}t 715-S AAEE H 719 4 AeS SF.

FANEG anE Wel7] Yai LA Ao|(HFD)ot &
EJEXEX(STZ) FAE B3l 28 98 =Y FHE 15
gtal, olF FRETeR ARG F I adE AU
1 A%, DMG(B=H 249 1F) Fo Blusty FAsisd-<
Ed3t 21804 FBGY HOMA-IR 4|7} 22+ oF 30%%}

SCFA A/ v|ABEQ Blautia, Parabacteroides 52 H|-&°|
Fasta, z2AR A4 vlABEY  Corynebacterium,
Staphylococcus 59 Hl&< F7Hth, W, FsiEgs
Fog IFA+= SCFA B4 vl AEY H[&o] F9u|sHA
F7bet 2R HAY uBEY HEo| T2t EF,
Blautia®}t Parabacteroides®] ¥ &2 Z+Zk ¢F 40%%}+ 35%
Z7Vle™, Corynebacterium3 Staphylococcus= ZrZ;
ok 50% #AaPTh dEFHCR, FAHEZo] FYnPEY
TAE 24t €5 £012, B HAHE HAdst= b
2% 4TS T 5 9SS FFP. G AolA At
FAN ST AT T AW R FA(Coptidis Rhizoma)
6g, B (Scutellariae Radix) 6g, 3 (Phellodendri Cortex)
6g, AR (Gardeniae Fructus) 9g22 FAE Ut A o|A
47}7] A E v &) DA £ F, EE FEJ=d F
Ao A= ALY F9 HES 1:10(w/v)E Fhof X5 2
AZE Ft &S F, F2 FEL oA £ 1:10 H[ER
Sy

L5AZE 59 52 Ak, o] T 22902 ARt FEt,
olF AF $5L F A= BUL Ak o] AxH HLIDD

| g3 18 0.5% FHEA gz e A
ol @ebw]o] AHgH et

FE2E2 Y
(CMC—Na) &

Table 2. Diabetes improvements by treatment of traditional herbal medicine formulation through gut microbiome regulation

ik 713

A 23 FaEd

A vAE B%E S

Faecalibacterium 8% 2.58 Z7}, TNF—a 50% 74,
IL—6 40% 72 53)
Q%4 ApolEF})

S 7, Geg AW oA

Faecalibacterium®} Bifidobacterium %7},

ZF 11 E}
=-HTe Y n| S theky =) Alistipes®} Parabacteroides 74>, HbAlc 0.88%7% 2, 21)
FPG 1.46 mmol/L74, 2hPG 0.83 mmol/L Z4&
ZH o] A& OFA] =] 1l WO Al z|HFA}
(%E)HF Al 9%%2}- %% s AR Ak A Faecalibacterium, Roseburia Z7}, SCFA 5% Z7} 56)
Bifidobacterium, Lactobacillus %7}, Enterococcus
Z}F ANE OFA] = s o/l s
dhal A ATEH gl v Y 3 Escherichia coli 22, A% Tl 91} 30% 74 53)
HFoFA S
Bacteroides, Lactobacillus =7}, Enterococcus 34
A} ME rloka] = » o7l ==
gl vidE ol S HOMA-IR 0,997H 21)
gasgeg  od TS O S R e A A FBG 80% &, HOMA-IR 25% #, SCFA A4 vId2 o)
cTTTe (SCFA)S] A4t %2 Z7h 275 HYA vBE T4
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2 dFoNAN= FHE EdF 0l
2% 2=y Ay nx= E}oh—?l B
ot AA, GHuPE EFF2 1EF7Y AlEd &
Lipopolysaccharides(LPS)9] 7= &3}y, ol AHLS
E03] @72 545 o] Toll-like receptor 4(TLR4)E 3l
B T Ty BES FUUT, ol BF WL AE
AFYE 07}/\]71 A= G e 7)odgt, E3,

LPS®} CD14 SHA|E 7o) A &-Qo] &= ule S 22511
At AES fEshe A 7|AYS o] AFolA gelst
k.

EA, GUOAE BRIOD AT B A ATAHShort
Chain Fatty Acids, SCFA) A4 #4E FU d5 e
F7H713, e FRAE ol 14T AFRE ohsbAsle
_g_o] o= 7_(} ]-1:} o:]q. 7:!_,_]. SCFAS A“k]o}-t_ T’_ol:rg._‘]
e AW 54T e ALY F7HeE dskA A
Hof glem, 53] Butyrate?t &2 SCFAS] =7} H4astd
T B o] woitke AHde] WE R oldE 2
= SCFA BAFY BHEA d8a 1 948 735,
A=Y #F &l tAt A o] Fadt 4TS

1— /\ ol 0 0 qu_,_r;]_

A, a4 Aol Bhofsh
(Farnesoid X Receptor) @ TGR5(G—protein—coupled
bile acid receptor 5)2t &2 EEFAF &A1 9 &3] o
FE A T=T A} oY A 28lE 28t Sa% o
4 ok FAYnAE EFF LR Q8 FXR 24371 Ast
HY, T A} 2d FEo] &4 ed AP %
T o= ojojd 5= ok, A+ A, FXR &/43H9
Aot LAH Ao 2 I v Jded AFAAS oFHA]A
o, Aoy Eo] FXR U TGRS H 2o u]X&= FgFo| tjAt
g w2 Y Fa% a2YS Felskynt,

&, FUYHABEY EFFL Ty WP Aol Fa%t
&g 3o, ol UE2(LPS) 7 B2 AR AW
(SCFA) A4 2, mAET ¢ 2, —'131_’ 54 tiA
X]—OHQ_]- ze OZ]E-] el F 7]7(-]-Q EE_’—H ol& x—]?ﬂ-/l—]jq— atA]
d5S AL 5 7] 2o olHd B3-S JMAske AL
Gty T2l glo] F8F AFo] 2 5 P,

AtolMe o dobrt G o] FUuE 7Rl
Bepr} B AL G AAHoR BHARTY, e o

5 Bof stofo] olejal Ul AR hpAS ZYA7IT
THE IEAA G T FHHQA FFSE vH £ 3
8 AT, Wore P FATS VIEE T
9z Guwel e FANA B A3 Ask, SCFA
QS 205 Qe BHE S o Flojaict, B,
Zazee, uletlAle, BFASESY 5o A% skl o]
R ge) T4 WA 45E Fol1 BT 242 A
Aoz Fer o aaA S YSstat.

Fydes a7t guuaE Badol LPS 27,
SCRA A4 74, B34t Bl Bl 58 5o 28 ol
gl ol Fa3%t TS ke AZ ¥y, FYnA

Y 7% FEo] Fi A % AR A2 Ho] F 5

FugE2) Me= FXR

\_

s
k2|
=

Sofl= B,
stopRle] A71Ael et oA :fg }sm S8 o e
5249 g 94 A¥T & A" g7 A7 Bas
EG AT Arpo] GBS WA S Uk 44T AT P, §
A8 20l S 22 AAY GEAAol] 2 o7t FEoA
e WAL Glo) G ol et JFUAAE iRt AAH o=
TS AT A 9 BAo] aTHTh Hiel 7 Rl
Ag WAUSE Bt Beksl ofafsy] 18l Anl BTl

HEAGS T o Jue fAYSE 77t SR olof T
74011:}_62)
metd, FF AFelAE depzt Rl Ee] vjAE

A AFHo= Bystel, nrt AR Gry wel ©
A2 Aok ALY 5 P2 AR gHT, ol ATk
HE ofstat A olste) 2L Ba P B A
sheithee AAE 4 9 Aol

e 2

B rpe e aAREARe fYon dRATATY
AY (No, 2022R1A5A2029546)1 AF/NAEFLASTA L]
A Ag o} =351 th(No, 2021-DD-UP-0380).
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