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Anti-diabetic effects of aqueous extract of
Dendropanax morbifera Lev. leaves in
streptozotocin-induced diabetic Sprague-
Dawley rats
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This study examined the anti-diabetic effects of aqueous extracts of Dendropanax
morbifera leaves (DMWESs) in streptozotocin-induced diabetic Sprague-Dawley (SD)
rats. Thirty male SD rats (body weight [BW], 250.4 + 19.7 g) were divided into the fol-
lowing six groups: normal control rats (NC), diabetic control rats (DC), diabetic rats
treated with metformin HCl 100 mg/kg BW (DT), diabetic rats treated with DMWEs 50
mg/kg BW (DM-50), diabetic rats treated with DMWEs 100 mg/kg BW (DM-100), and
diabetic rats treated with DMWEs 200 mg/kg BW (DM-200). From two weeks of ad-
ministration of DMWEs, the BW of all groups treated with DMWEs increased signifi-
cantly compared to DC (p < 0.05). At four weeks after treatment, the blood glucose
levels in DT, DM-100, and DM-200 decreased below 200 mg/dL, while the glycated
hemoglobin concentrations in all groups administered DMWEs were similar to those
of NC and DT. Regarding the blood biochemical parameters, the levels of aspartate
transaminase, alanine transaminase, blood urea nitrogen, and creatinine in DM-100
and DM-200 were similar to those in NC and DT. Overall, these results highlight the
effectiveness of DM-100 in the treatment of diabetes.

Keywords: Dendropanax morbifera; diabetes mellitus; blood glucose level; glycated
hemoglobin concentration; Sprague-Dawley rats
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AlA Sy B 49 634 39T PO 2 fHE0] 9.3%EH L B
st on, 2030d9= RHEEC] 10.2%7H4] 71 Ao A5
sttt S-Euete] A9, G2 100 AFFERl F 69100 715
Pom, A AR 2.7%7F S o2 AFYSE Aoz yeRdTh
[2]. 3t tiehd g s}s]of| A BHE S Korean diabetes fact sheeto]]
=9, S 304 ol A9 78 § 192 B Aol 3041
ol Bird 2t 5017 1§ F <k 20%<1 98%F F-2 40t ©fskql A
o= YERTH3].

g2 A ded et /o] ozt A7 v tiAbd A
gojot. Ay Ql&d 4] 252 W 183F, BestE 9 A4
At ol A, AFRA, 7 59 IS AT 9 #HE AA
ol 5= Rt "rH4l. FiES AllY T A2E F
Hog BHE 4 otk Ay g2 HF pAIRe] &40 gl
¢ JH)7} =R got i tiAL Aol 7h dojd Ao, Al2E Fi
BE BAIE 715 ol o ZH A7 9] et 800 A
/o] BA Qe Z-go] gotA| Fof| T A ol 7} dAggh
ZZeioltts]. A2E BirolA e 18F @42 T tAE Bl Al
Ul A E BAESHA] 1t A tiAte] oEFo BN EF XA 5

£ S7HA AETA A3 <tk A A% A% 59 §ESS
S Ao g 4R el

7R G AARE f6] Aol2da} 58S oA,
JA&d AAA E= B8 FAHAIE BEstar QAN B+6
Pl A FAESH AE8 T 22 A2 Ttk
Ao E F#A QIrH7]. o]h &G0 = Qlsf, o= acarboset
22 a-glucosidase A SHAN7F ARGE AL =T, o] AfiAl= 47l
A a-glucosidase?] 7162 Aot =T F5+E AAAA A%
1E8Y 9 aled @52 /MAdske Aol Agdo] =A%
L5 o= Aol = ACoE HuEIrHs]. kAR o] 23t k&
52 A7 B85 =Y & 29, WAAR, FE, AL AdY,
As 37t 1 54, 2485 5 22 FAE0E sf AR
Algto] QITHOL. webA o] FAES HAA7|IL F7|E80%
F21-go] glo] QbHgt Bty A=A Q] 7jEo] @731 9lrt.

AARAZ] A= B o] A= axr} Qi F2kgo] A2
AAE9] o] 8-S FFFHoZ FH3k vt 9oj[10], FZolle 7|& 7
ke ABAE HAsH] Qo] AAEZRE Gy A7 FES &
A5t7] 913t AtEo] dsHA AP =1 QlrH11-13].

FAYF(Dendropanax morbifera Lev.)e 55U Araliace-
ae)ll &ol= ofFUl Y AEL P FOE FHoMAoF Tl 2F 309
Fo] ®Eskal Qi 1 F U] AAlske HEUTE 151
9 £FoE 23R 759 FAEIQE A3t A|F Lo AT ZHAY
skal QlrH14]. V] uof FAE WH A9 A Ho] 1th
L= o|AE FHola s, BV 54 T R SOl TH
A 2L 4 Je AAxEg 2, AZU 224l 231 A4, 4

A3} e B BYIL YoiA] B 5 bl Qhalgpo] Bt
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HE Aoz GHA QrH15] I AFolA, FEUF AR =
/dE-2 polyacetylenes”| SFEE 2 A Al Z0] o 22 5 =}
2 wroq BH|E= gt ARl ACeE HuEgoH[i6], F
2 BR4E 22 B-elemene, germacrene D, B-selinene, a-se-
linene, y-cadinene, 8-cadinene 5°]%1.2™, o] X %= germac-
rene D7} £ 74 o]zt B astFTH171.

mEtA B Ao thgst 852 2F Qe VR 99 @

A==

FFZE(aqueous extracts of Dendropanax morbifera leaves, DM-
WEs)& o]-8310] Fie FEAIZ AFE tdes, AF Hsh
g9 5= W3}, €% IF5lEM A (glycated hemoglobin, HbAlc)
s s}, @AYol st S tis] A=A o] of
T AEzadE Slstn

7579 specific pathogen free (SPF) Sprague-Dawley % |
30uH(AF, 250.4 £ 19.7 95 AEtTAKKorea) ZHE 45},
SPF JHE &Ishy] A vABESH HARE AAIste] ¥zt
S A g F A ARSI Ae srElde Aoz A
g5to] Alo]zlof| £5t9, 1572 &< A32 AlIX] F A A
SHAT. SPE FHIE fAI5H] A8l =, Ak=, 24 52 25 1%
it F ARESIE e, Aret g4 AREA AFISHES S
AHS 229 5 747 23°C + 1.0°CH50% + 10%2 3H32H,
e Asor 2EEE AESE AR (222AR], Korea)ol
A ArgsiEH B Al SH3dwetne] Ad5Ea A9l
SUe Tot B /439 F30 gAsA +RAHGNU-
210210-R0014).

LT A FE

YR 2 AdEE sheolA AHiE S FH22 (Korea)
ERE Agot Ao At AT FAUT A2 g
&oM ARAZ F, AZE AR 100 goll 108iw/w) S7+E 7t
sto] AFFEGAE o83t 80°ColAl 3AIRE Bt 5T T,
o]} (Whatman No. 2; Merck, Germany)E ©]3}5}9]t}. o]ojA]
o AZ 50°C E84olAl rotary vacuum evaporator (EYELA,
USAE #5353 &, 5472 7](Labconco Corp., USAYE ©]
83t 27 %3519, 4°C ofstz YR ASAA Ao AE-sIA
. DMWEs®] &2 14.3%3tt.

M oo

+ G 5utgHo R # F A|Fo] AEA BRSILEE shof, A
< 6702 A5ttt B4 HiR+(normal control group,

02 BxE FIA7IA §1L, 45 < g YFA S7F

oot

Z
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0.1 mLE Fo5tgon, T tf2(diabetic control group, DC)
2 3hE FIAA SFF 0.1 mLE Fostgth. A o
(drug treatment group, DT)& Fk kO 2 AM-E:= metformin
HCI (500 mg, tholobd]x; tf-g-A2F, Korea)e 100 mg/kg body
weight (BW)Z 4% B¢t £0j3199.01, DMWEs F9Z(DM-50,
DM-100, DM-200)> ZtZt DMWESE 50, 100, 200 mg/kg BW
2 43 3¢ B FoJsiitt. DT Fof 832 Mali 511819 &
& Farste] A5t om, DMWEs £o19] £0 §32 Ahn
1719 @75 Farste] A5,

Y 9

XA A9 Farsted, 0.1 M9 citrate buffer (pH 4.5)°]l
streptozotocin (STZ; Merck)< -§31A1A 60 mg/kg BW= 2| &
7ol 13] Fhs3et STZ 74 1579 &, RE AP EEY 2
oA AL AHste] EF=A7](Accu-Check Active; Roche,
Switzerland)E 0185t S S sto], Firg 7]& 22U 200
mg/dL o)dZ SRIg thZ20], dA T & A1ZSH

19520l e, AEEae
240z melo|A 8y
ol gstel AFe

SoJ3l7] Azt APED ol
AAstel FFZH7)(Ac-
Hoto] 715515k,

.Ibh m[o

ctive)=

X
AEEC] A2 AFsH] fste] A F& 124 % 24
AlZ1 &, diethyl ether (Sigma-Aldrich Korea, Korea)= HFA]
=, AT ol8ste] 2H2 AFsAT. AFt dA2
heparin©] *2]d X3 FEBD Vacutainer; BD Korea, Ko-
rea)°]] Bol, &2 HbAlc S40 ARESHAL, U A= 42 1
A & AR, 3,000 rpmOllA 102 9t AR sto] €3
= EoI5to] dAAYstels] EAof ARE-SHRH.

2 tlo
ko)

HbATc 7% 2 SHopstsix) 2

HbAlce AT EERE AHT FHS Alc 48 7IEZA I
FhT 7 %Q}E A4 Z£47](Easy Alc; Asan Pharmaceutical,
Korea)E ol-&sto] SAs19lth. 2Ejgt @43 XA B3
7](Hitachi 911 chemistry analyzer; Hitachi, Japan)& ©]-85}t,
aspartate transaminase (AST), alanine transaminase (ALT), blood
urea nitrogen (BUN)#} creatinine®| 5%=& 212} S7519ith.

EAZE
AA BAL SpSS 12.0 for Windows (SPSS Inc., USA)E o]
of, AYLE 749 AolE v|wslr] Yoto] YLufx] AR A

!
(one-way analysis of variance, ANOVA)2. 2 ZHZs3t. 2 1F

I oHﬂ
1z

[e]

a2
5]
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Fig. 12> DMWEs®] 0] 3] w2 HAE 79| A5 ¥aks u
Eldl Zlojth. NC, DT, DM-2002 BAEZ AFo] Z7Fk= 3%
< YR dhdo], DCOF DM-502 BAEE HFo] ZA4sk= A3
< UeRGITh oA £ 7Y Folli=, BE DMWEs £9+5(DM-
50, DM-100, DM-200)9] A% DT A|53} vlwste] FAHC
2§99l Z}olZ Ho|A] 93kort, DM-100Z DM-2002] H%&
DC® v wato] FAH O R |94 AUA F7I5IATHp < 0.05). A
5] 149 0]F0& BE DMWEs £9759 5L DCY A%
¥} v|wsto] AR [FoA A S7ISIHL U < 0.05), DM-
1003+ DM-2009] A5~ DT<} v wsjo] 5AH 02 |93k Aol &
EO] ;(] 01—01—1:]—

Table 12 DMWEsE 45 5¢F FolstHA " 9 €92 &
g3t 235 vepbd Aot AE7|7 5<, DMWEsE Foigh 2
£ <3 DT-J 2 DCo v wste] BAHCR o4 9A A
3 BAHp < 0.05). A £ F 35A°l, DM-2003}
DT9 E%‘% 91200 mg/dD)E A43tA.oH, oA Fof &
4FAol= DM-100, DM-200, DTS @9 A7} ZARE S Y=
FiENg S

HbAlc Sk

Fig. 2= DMWEs £ 43 & AAH3H 02 F 3 Hof o
o HbAlc 35 £A3 235 vehd Aojth. DMWEsE 9
3 BE FE9| HbAlc 5= NCO DT9| 33} v wslo] 543
S & {oAHRI AolE YeriA] Aottt DM-1003} DM-2009]
HbAlc 5%+& DCY| gt} vlwste] FAHCRE |o4 A A&
SH= 272 B ATHp < 0.05).

ol

dodstery 24

Table 2= DMWEs £ 45 & A3 oz AFd dds
AR e % 7, 79| 2Pty A REe #
A3 AL Jebd Aolth. DMWE 503 RE 27} DT creati-
nine &+ DCY FE H|wslo] FAHCE {o4d A #FA
atAtHp < 0.05). DM-1003} DM-200°14 AST, ALT, BUN &
T NCOF DTS} Hlatsto] BAF 22 {223]l Zjo] & Ho|A] ¢
ko, DCo vlwdire SAXCE o4 A Faske 23
£ Uehigithp < 0.05).
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Fig. 1. Changes in the body weight (BW) in male Sprague-Dawley rats administered aqueous extracts of Dendropanax morbifera leaves
(DMWEs) for 28 days. M (NC), normal control given distilled water; O (DC), streptozotocin (STZ)-induced diabetic rats given distilled
water; A (DT), STZ-induced diabetic rats given metformin HCl with 100 mg/kg BW; W (DM-50), STZ-induced diabetic rats given DM-
WEs with 50 mg/kg BW; € (DM-100), STZ-induced diabetic rats given DMWEs with 100 mg/kg BW; @ (DM-200), STZ-induced di-
abetic rats given DMWEs with 200 mg/kg BW. ““Mean values (mean + SD) with different superscripts within the same day are signifi-
cantly different at the p < 0.05 level by Duncan multiple range test.

Table 1. Changes of blood glucose levels (mg/dL) after oral administration of DMWEs for 4 weeks

Weeks after treatment

Experimental groups

0 1 2 3 4
NC 91.33+3.83* 95.46+ 2.68 97.16+ 3.49% 94.82+4.12 92.64+3.35*
DC 225.44+9.17" 259.60+7.29" 286.23+9.82" 304.53+11.76" 279.29+ 10.62"
DT 231.10+5.98" 227.25+ 565" 218.48+6.96" 196.27 £6.30 187.47 £5.78"
DM-50 227.34+563" 24561+ 647° 262.97+8.02° 246.45+9.38° 23438+ 6.24°
DM-100 229.28+537" 232.56+7.35™ 229.18+7.67" 208.18+ 7.64" 186.78 £4.96"
DM-200 233.42+6.15' 220.24+592" 217.53+7.02" 193.26+5.65 173.40+5.68"

DMWEs, Dendropanax morbifera leaves; NC, normal control given distilled water; DC, streptozotocin (STZ)-induced diabetic rats given distilled water; DT,
STZ-induced diabetic rats given metformin HCl with 100 mg/kg body weight (BW); DM-50, STZ-induced diabetic rats given aqueous extracts of DMWEs
with 50 mg/kg BW; DM-100, STZ-induced diabetic rats given DMWEs with 100 mg/kg BW; DM-200, STZ-induced diabetic rats given DMWEs with 200
mg/kg BW.

**Mean values (mean + SD) with different superscript within the column are significantly different at p< 0.05 level by Duncan multiple range test.

JE 8-80] Wobd FIA7L otx& Aolttiel. Furge that
o2 A% G $E9 HFH 57 5O 1] 24

Gy Ao AR 715AGRE <15 T Akt BEE a4 AH F G S ARH R Aojsly] ot HA IFEeRE
o B4E IR FrotA] Fohs AOR, AU doR A KE A2 acarbose E voglibose 50l BiF | Ao YFHOR
GHofoF k= Bo] AIE Lo FEF] F4EHA RPEZ Fof o] ARGEojgtrH22). SHANE Yol A 9] FARg-0 2 Qlsf k&9 qF
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A A7 A7l w2129 83HE woli #AEo] 9= A
=& 0|87t ok 2A Sl tid 2771 F7skaL Aol &
FolAE U} 2f 590 AU DMWESS 3 f
& FHoll Foiste] Y BIE 15 Al Pt
FAYTE A2HE 9, €7, §8] 5 gt FES0| of=y
w14, A%, WE, B4, volHA 2 9 A des
& 'lioF o @etA oz ARG EATH23-25]. A B2 Al
A, AT s 836, AR S BF7), P EIH28]
23 4 BIH26] S0l U= AL HuErt. 2T AT
A2 FAE R sfut 7152 AWAISELLR9), FoA =20 2=t 4173
& 7= AR HIuHIGR7]. E3F DMWEs7F FoflA

o

Blood HbA1c (%)
w
|

NC DC DT DM-50 DM-100 DM-200
Fig. 2. Blood glycated hemoglobin (HbA1c) level in streptozoto-
cin-induced diabetic rats administered aqueous extracts of Den-
dropanax morbifera leaves (DMWEs) for four weeks. NC, normal
control given distilled water; DC, streptozotocin (STZ)-induced
diabetic rats given distilled water; DT, STZ-induced diabetic rats
given metformin HCl with 100 mg/kg body weight (BW); DM-50,
STZ-induced diabetic rats given DMWEs with 50 mg/kg BW; DM-
100, STZ-induced diabetic rats given DMWEs with 100 mg/kg BW;
DM-200, STZ-induced diabetic rats given DMWEs with 200 mg/
kg BW. **Mean values (mean + SD) with different superscripts are
significantly different at the p < 0.05 level by Duncan multiple
range test.

1-methyl-4-phenyl-1, 2, 3, 6-tetrahydropyridine©l <3 =%
1] 3 2 Z2]oKmicroglia)ol 419 A173-9F5 w7l &4 @AI5HA
HaA711L, B &S FEAFTL BAISFATH30].

A Aol A[31], STZ (70 mg/kg)S 5¢ Bt B0 Foisto]
s A7 H of 25 &<t DMWEs (100, 200 mg/kg BW)#}
70% oeH2 $EE(100, 200 mg/kg)S AT Foigt A3, A@7]
tE AT FEEES FoIT B £59 ASol I &
o 223} vaste] $AFoR FoA A STISHATAL B
SFHTHp < 0.05). THE Al AFNA 28], STZ (70 mg/kg)E 13]
E7doll Fofste] diE FEAZ Foll 257 5, FEYT A F&
E25H 283 dendropanoxideE 30, 60, 100 mg/kg BWZ 7
T Fogt A3}, 234 9] dendropanoxideE T8 RE +59 A
30l B 1 2 vlwste SAZCR {221l Zpo]7} )
Ao Bt & AFolHE An 53119 A2} Zol
DMWEsE o3t 459 A5°] Bk 7 23} vluste] &
ARz Fod A S7tshe A0S HAHp < 0.05. B T
I ¢ FollA DMWEs?} dendropanoxide 2tt A% 710l ©
749 ZAo7 wordrt fEFHQ FJF 4L 7HA H]—L]—H]—
(banaba)= B2 Lagerstroemia speciosas B2 A5 59
24 337t AFE AEolt). Singh 13212 L. speciosa F& &

A7 vy, E4FES 555 1007 200 mg/kg BW 5%
2 3E FIAZ o 149 B Foig A3t 14GA o Z4 o
279 AFF vlusiM e $AHLE FAH IA AasHot
(p < 0.05), T 21ZAQ glibenclamide (0.25 mg/kg BW)E &
ofet 29 AFH vl shA = SAHLE Foldt Aol S Ho|A] ¢
ekl B syt & AolAE DM-1003% DM-2009] A%
P AEA metformin HCIZ £993 (D)) A3} v wsf
A FARCE {2 Aol & HolA] gFof, Al Aot AR
A= 59}

P AFOIA31], DMWEsS} o 552 42 10037} 200
mg/kg?l LR STZ2 G E FLAT] Hoj 14% BA BT 5
g 23, DMWEsE 7ot 2 #59 89 5=7F
9] @9 sko v ZAFLE {4 IA APt Hask

Table 2. Serum biochemical parameters in rats at 4 weeks after administration

Experimental groups

Parameters NC DC DM-50 DM-100 DM-200

AST (UIL) 94.91 + 545 130.11+11.51° 98.46 + 6.37* 112.42+8.16"" 101.25+6.82"*" 95.53 +4.98*
ALT (U/L) 31.94+1.73 47.86+4.67" 34.72+2.83" 40.25+3.54"" 33.92+2.64* 31.76+2.06
BUN (mg/dL) 19.48+ 1.59* 35.24+5.83" 22.41+2.05* 289+3.17" 23.07+2.29* 2029+ 1.72*
CREA (mg/dL) 0.44+0.03* 0.52+0.05" 0.44+0.04* 0.41+0.03* 0.43+0.03* 0.41+0.05*

NC, normal control given distilled water; DC, streptozotocin (STZ)-induced diabetic rats given distilled water; DT, STZ-induced diabetic rats given met-
formin HCI with 100 mg/kg body weight (BW); DM-50, STZ-induced diabetic rats given aqueous extracts of Dendropanax morbifera leaves (DMWEs)
with 50 mg/kg BW; DM-100, STZ-induced diabetic rats given DMWEs with 100 mg/kg BW; DM-200, STZ-induced diabetic rats given DMWEs with 200
mg/kg BW; AST, aspartate transaminase; ALT, alanine transaminase; BUN, blood urea nitrogen; CREA, creatinine.

**Mean values (mean + SD) with different superscript within the row are significantly different at p< 0.05 level by Duncan multiple range test.
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HoHp < 0.05). BHE A AolA33], G FT 9l DMWEs
£ 10074 300 mg/kg LR 115 5t F7 FoIgk A3, DMWEs
g gt oA 9 €9 st G 98 2] vlE] BAFHL
o4 A FasHATL RUSHATHp < 0.05). E3F 3 ¥
Hg ]G3t AFFA29], FAUYF g thhF RN ik
SHT} Zo] FFAIY] FEAS 2007} 400 mg/kg FTEE 65
G {I Foll A FoIg A}, HE FAUR A TaA &
9] ¥ 3%7F G 1 tix2 ] €9 skl Hls] 3AF L
g A AAasitkal B uskgichp < 0.05). 3HH, DMWEs
]88t A4 [34], DMWEs (50 mg/kg)?} metformin HCl
(50 mg/kg}E Bx & Fofl 45 % BT Foldt A, 454
s FUH] G2 TR0 229 ¥4 559 $AKHCE
9]7Ql Z}o]E HolA] gokon] DMWEsE £oigt #9] €9 5k
7} metformin HCl 0139 @9 5E¢} H|islo] FjFoz o
2 275 Bk B sk £ Ao DM-1002 DM-200
S 45 B 5ol 499 ¥9 vEk, ¥4 A7ET Zo], B
T gz 89 skol Hlsl SARCRE {948 AIA FAastA
tHp < 0.05). 53] DMWEsE 50 mg/kg 52 FoIg A[34]
9] A9 £ A9 Aol vlsf EF s #4 5t Hoid
20 R vehgtet, ole FEUE 42 AHT A9, A7E 1
21 FE8uEE AR gl AolE Hol7] gl e
2 w35,

HbAlct 3717 3¢ 5 9 555 ¥7] 9o AHdoh= @
Aol 3 FHIRE B TAPNA o] F 2HHA GE B¢
HbA1co A7} 3715HA HER, Gk 20| @324 ARE
glst7] #1s HbALcE 57g5te] &lskal kel Al Al
A (371, FAUYFIT Zo] FEUFH| &5te b uRe] d
QFFE FEFES s FIAT WistarA Fol At& kg &
11.42 g& E45}0] 75 < T 23, HbAlc $=71 Bk 7
o i) We] $ARCE {24 A FastHrta Busty
tHp < 0.05). 38, T FF o metforming T AFo04
[12], B & Fol metforming 150 mg/kgS & 15U &< £
S A7, G fEF i 279] HbAlc BE9} Hwslo] 5AZHo=
T4 A Ao, dRFEOE BAFCRE |94 A
EUTHY B8 Hp < 0.05). & AFolA = DM-509] HbAlc
et T 9 d22d Hlwst] FAZCE {0l AolE
Holx] doron NC DTYE EAHoR §ojxog goA9l
2ol & HolA] ekgkrh. FA AFoA[12], & Aol R E 2
metformin ¥ 55 FojF29% HbAlc =7} B4 2Rt
EU4E A2 Fol7|o] & A7} Hlwsto] oF vk P2 ZobA
ol A7t Ehd Ao wtE

STZel o3 Fxrgol F=d 79| 49, THeda} H5H o] &4
T} 7F Al Abol 9] HE 4, FEAIE & 5ol YojuhH(38], Al
FzA0NA ATA Z1AY v %, AR3h AREA Bks 5ol 7

I b

2

>

My U @ ok -d
4o M

|

6/8

"ok A QItH39]. Sachan 513412 DMWESE 25 mg/kg
BWE 45 3¢ Gk §& Fo £o% A3, AST, ALT, BUN,
creatinine ¥ =7} B 3 270 g SAZHCZ F94
Al ZAsHAT . B 15HATHp < 0.01). Moon [28]2 B 3 5
o dendropanoxideE 100 mg/kg BW= 25 5 273 Y& Fo
g A3}, AST (p < 0.001), ALT (p < 0.01), creatinine (p < 0.05)
ol S Rtz vl wst SAHCE oA A HAst
Hoka B usolrh. bl AFE3 2o, & A4 DM-509]
creatinine ¥}, DM-1003} DM-2002] AST, ALT, BUN, creati-
nine -2 BF DC H|wsto] FAZCZ {24 UA Fasto]
(p < 0.05), DMWEs= B §2 FollA] 7k} A 42 7RA1A]
71E 202 FRI=t

o]}e] AFAZRE, DM-1002 @37 HbAlc a2 B4H
A= AsHAZ|2L, AYEIHA A v ES MIANA B AR
of a7t = A= BRIFH0, G 7S A tA BH=2A
2 8go] 7ksT Z o0& wErh 2 Ao DMWEsS 33
o 28714 4 gk 53t FREA tigt o] o]FojA A £
g A9 gHAd ]l oiA, FF, DMWEsY &k 28714 9
FEEE g g0l o Zor dadr
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