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Therapeutic effects of leaf extract from Cyclocarya paliurus on rats with type 2
diabetes mellitus
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ABSTRACT : AIM To speculate the hypoglycemic mechanism for rats with type 2 diabetes by exploring the ther-
apeutic effects of leaf aqueous extract from Cyclocarya paliurus on liver insulin receptor (InsR) and insulin receptor
substrate 2 (/RS-2). METHODS  The diabetic rat model was established through intraperitoneal injection of
streptozotocin and fed with high-fat diet. The moleled rats were equally assigned into the control group and leaf a-
queous extract from Cyclocarya paliurus group ( extract group). After the test extract was orally administrated for
four weeks, body weight, urine output, food intake, water intake and fasting blood-glucose (FBG) were meas-
ured, and the levels of serum insulin, InsR and IRS-2 mRNA in liver tissue were investigated in rats. RESULTS
Compared with the control group, the extract group showed a reduction in urine output, food intake, water in-
take, FBG and insulin levels. Meanwhile, the rats’ body weights in extract group were presented a trend to in-
crease. The gene expressions of InsR and IRS-2 in liver tissue were up-regulated. Moreover, the insulin sensitivity
was improved. CONCLUSION The leaf aqueous extract from Cyclocarya paliurus can reduce FBS, improve in-
sulin sensitivity, which may be associated with the increase of InsR and IRS-2 gene expression in liver tissue.
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2 BIMERE (diabetes mellitus, DM) ZLLES
REUEME T . TS B AN AR WD RE SR o
REAE B A S LR B o O I B R
AR ZE | DRSS . BRAFEIT AR, TP E I AR
W, SHRIAY T EUR SRR Y 245 ) K R g BT
R HEMNE L, HEM (Cycocarya paliurus)
FARCELE BB Y, 7 TR, (b
[ 2RI AR ) A R A IR
ZR . HARTLPE B K B R AR oo e LA 52 25
IR PR R B OB A 200 ARAERY IS . 8k
Wit K HAHSGIEE T )2 TR Y7 s i . A PR
Hrh R A E A DB OCHGE , [H LS
HATERE, ALRH B EEST Bk 529
XF 2 AU PRIGEEAL R RS2, A i — BT &
PR
1 SRS
1.1 £%sHAAF SD KE, 100 ~140 g, #f
Mg, 380 H, sy T M B2 R, 1F
A[ES . SCXK (#) 2013-0034, 1E# 4T LA 8
Tk, HAbsh Y7 LA s AR iR, = e iRk b
EBRY . RENE . SEREAERRRRL AN, At st RRR
A R A A 4, AT IES y SCXK (5T)
20140010,

1.2 2y FERMIHBAEE T BKRE, &
I v 24y R 2 sk P 24 M D R R ) 7 A
At LA B EE i, 2 kg 75 Em
M, BYEE, 20 FEKEIE 2 h, ok, uEE 20 %
K, B h, 5362 WIRW, W45, T, K15
TH, lg THEAALT.57 g DIAGRRER
BemintE . ey ARFIEA (1, 0.5, 0.25 g/kg)
IR XA (BRI h BRI 25 A R A 7], 4t
5 1501055) , s FHETECAK 2. 5 me/kg TREZR .

L3 A% GC1492692 M % K 3% J1 7 i i X
(ACCU-CHEK ACTIVE); EL204 % T4 #7 KF
(PN — I M AL ER A IR A A ) 5 ZX57486 HU RS
WM (Thermo Fisher Scientific ) ; Heraeus Fresco 17
Centrifuge (Thermo) ; NanoDroP2000 73 & 25413t
6 (Thermo) ; CFX Connect TM Real-Time Sys-
tem (Bio-Rad); #{KIEVKFE (NEW Brunswick Sci-
entifi)

1.4 XA HEfR{ERER (STZ) (TOKU-E, it
150101 ) ; 45 75 ¥ ()7 0 p Ak 5 il ), it 5
20121101) ; #rlERR (RHEETOLERHE A,
L5 20111024) ; FPERREN (CRETIDEEAE AL T

BRZERT, 45 20110408 ) 5 ™" e i AU Sz
srbreh & (JEatdeIr EEORIEGERT) 5 Diethy py-
rocarbonate (DEPC) ( Sigma, #it5 300321768 ); Tr-
izol (ambion, t5 28218); PrimeScriPtTM RT rea-
gent Kit ( TaKaRa, #lt 5 AK3601 ); SuPerReal
PreMix Plus ( SYBR Green ) ( TIANGEN, it =5
03504) ,,

2 ZWHE

2.1 R RALS  SYNENERESR 1,
KRR IRE + STZ J5 ik 52 i 2 A0S Ji ik KBRS
B, SD ORI, ATmlsiess (IEH 478
TR SR ) o 25 4 J8, 1 WPEIE R S STZ ¥
35 mg/kg; IEH 2 TS R S50 & 0. 1 mol/L 47
BER-AT IR N % il . T4 STZ |55 7 K, 3y
A s i g (FBG), LI FBG=7.8 mmol/L
2 RURE PRI AR A S AR HE Y e B 2 A S L
Oy RN, PR ( HOXAR) , AR
H R, EAHA 10 B, S5 HC10 HOEH SD R
BUBOE W 4. W 25 7 77 B i 7K 42 40 2% AH Rz 7
i, PHPE S TR N SUIGRE R, B4
SREAH G TN AR AK. HAERA
10 mL/ ke 15 4524

2.2 —fRRESUEB AR S Z AR B
PREJFId SRR, e, JRE. KK
Wy SIS EOARERK 12 h, BRI, b
R FBG; R4 2/, M 10% K& A/ L
0. 05 mL/kgff i 1 5 R, 2 Fsh k4, &
OB, T I B S 4 2 £ A
By (FINS) , Jfit e R U £ (1S) , 18I =
In [ (FBG xFINS) '],

2.3 RT-qPCR # | A48 22 ¥ InsR. IRS-2 mRNA
FEKF EESPRUN SRS, RATCHE TCHEAL
S B F ARSI S0, BUFHZ, S8 Trizol
B & 0 B A5 i U 4 20 & RNA, 7E Nano-
DroP2000 fof & 540 73 SO G EE T B D (N ) 260 nm/
280 nm HL{H ik F] RNA 4 B 2R 5847 T 20 °C,
Pk ) & U B R SR, 15 3] DNA (fRAF T
-20 C#H) .

BT R INT £ 1. BRS %3k
¥, MATAY TR (L) ARAE G YHE
& e

SEET 9% )G & 7 RT-qPCR % SuPerReal PreMix
Plus #5124 & #4745 /E, 7E Bio-rad 7)€ 1t
PCRAY B4 4, § 1 550k 94 CHUZEE 15 min,
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94 CARPE30 s, Bk 10 s, 60 CHEfH 34 s, 40 4>
TEA . ahrasi i, B SHNS R AHE bR
Ctfl, s 2“2 AR5,

*®1 3MEF—%%

Tab.1 List of primer sequences

EIL/ES 51973
' TE 1659 5'-GGAGATTACTGCCCTGGCTCCTA-3'
-aclin
A 161314 5'-GACTCATCGTACTCCTGCTTGCTG-3'
R IE[15]#) 5'-TCATGGATGGAGGCTATCTGGA -3/
ns.
R IAB4 5'-TCCTTGAGCAGGTTGACGATTTC-3/
RS2 E 1639 5'-TATACCGAGATGGCCTTTGG-3

a1 514 5'-CCATGAGACTTAGCCGCTTC-3’

3 FZitAE
K SPSS 20. 0 Gt i, BdEll x s Fow,

A LR R Z Ty 2805, Jr 2257 R,
255, W /N #2254 (LSD), &5
255, W Dunnett’s ;5 P <0.05 fE A HA ST
525 5 BIARE o

4 LWHER

4.1 sHERBRIARE. 24 h kF. 24 h ok
TR 24 h R EW Y RS0, SIEW
AR, BIRVA R I R R, 24 h JRE . 1K
KEMEEEYUE FF. 47 HE0HKEYG
IriE, SERAEIAMEL, e . B, IRREA R
A A FA B (P>0.05), 24 h JR&, K
KEAEERAANFEFER T (P <0.05 (P <
0.01),

Fx2 FHROMKRDIERBARERENZT T (g, ¥ x5, n=8)
Tab.2 Effects of leaves aqueous extract form Cyclocarya paliurus on type 2 diabetes rats weight (g, x s, n =8)
4151 %1 %52 %3 %4
IEHH 327.1+41.3 349.1 +46.8 339.5+49.7 354.0 £68.5
HERIZH 269. 8 +36. 244 282.0 +42. 144 276.4 +51. 64 288.4 +57. 144
IR 279.8 +30.2 274.4 £29.5 282.3 +39.4 297.4 +40.9
HEMIEA 268.6 £21.3 257.1+33.7 271.6 £34. 8 295.0 +33.4
FHEMIha 287.8 +38. 1 296.0 +48.0 294.0 +58.4 303.4 +51.6
THERMIMTA 277.3 +45.6 287.7 +46.8 291.7 +52.6 328.0 £49.9
¥ SIER4LH, P <0.05,4P <0.01
F3 FEUMKROIERFEARIKKENZNE (mL, x+s, n=8)
Tab.3 Effects of leaves aqueous extract from Cyclocarya paliurus on type 2 diabetes rats water intake (mL, X +s, n =8)
gl %1 552 14 553 5 4 )8
EH 4 32.4x17.3 42.8 +15.2 41.4+13.3 36.2 +12.3
FARIZH 91.7 £28. 144 94.3 £42.3 50.8 +18.8 95.6 +35. 6%
IR 64.5+28.7 62.8 £39.3 61.3+19.7 53.4+47.5"
THERMIRA 55.5+19.6" 51.4+33.3 42.7 £11.1 54.8 £21.3"
HEMITA 49.3 £26.9 ™ 55.5+25.9 70.3 +37. 8 71.5+49.6
TERMIMITA 50.5 £23.3 ™ 53.9+32.9 55.3+14.0 77.1222.1

e SIEWAHE, P <0.01; SEEIA A, * P <0.05, P <0.01

x4 FHEOMKRYERFABRBREVZM (g, x x5, n=8)
Tab.4 Effects of leaves aqueous extract from Cyclocarya paliurus on type 2 diabetes rats food intake (g, x +s, n =8)
205 B 1A H2 %34 554 JH
EHH 26.8 +15. 4 42.4 +6.6 36.8 £12.6 33.2+10.7
RRAIZH 41.1+9.34 45.7 8.9 46.3+8.0 54.9 £4. 748
— H R ZH 29.7 +16.7 32.7+5.1 46.6 +8.2 36.8£7.5*
L LUEE 27.8+6.0" 33.1+9.2 24.9 £20.2 34.1+6.3"
HEMIh e 32.5+14.0 30.8 +15.3 22.6 £10.2 36.0 £14.2™
HERMIMITA 25.6+7.5" 32.4+13.1 30.5+18.9 37.6 +11.2*

A GIEF4IE, P <0.05,%4P <0.01; AL HES, * P <0.05, P <0.01

4.2 AR R RS M D AELGHm K6 ]
W, SIEWHML, SRS e T IR A
(P<0.01); Z5FHERMIM KEEWIRIT IR, SHH
A, HEMIE ., T R 2 KBRS I R
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RS FEUIMKRMIERFARKENZIG (mL, x+s5, n=8)

Tab. 5 Effects of leaves aqueous extract from Cyclocarya paliurus on type 2 diabetes rats urine output (mL, X +s, n =8)

205 1M B2 %34 B4
EHH 10.9 £5.0 10.6 +4.4 9.9 +5.4 10.1 4.4
HRAIZH 91.8 +30. 5% 97.7 +36.0% 92.0 £37.044 101. 0 +38. 944
- HSUIRZH 49.5+£22.5 44.3+£19.6 55.6 £16.4" 62.8 £25.0"
TERMI A 34.4+5.7" 29.0+6.8" 39.8£37.7" 39.4+38.3"
HEMIh e 50.8 +15.7 35.9+7.7 52.3+£28.7° 61.1£37.2"
HERMIMITA 41.4 £13.5 39.0 +15.2 55.2429.2* 64.8 +22.6"

W SIEWALE, AP <0.05,%4P <0.01; SHERILILE, * P <0.05, P <0.01

Fo6 FHRUMTKRYITHERFKRMEAZZM (mmol/L, x+s, n=8)
Tab. 6 Effects of leaves aqueous extract from Cyclocarya paliurus on type 2 diabetes rats blood glucose (mmol/L, x s,
n=§)
205 951 JH 952 A 553 JH 954 JH
ERA 5.46 0. 61 5.38 £0.71 5.99 +0.79 5.49 +0. 62
R 14.29 +4,2044 16. 47 +6. 0244 22.63 +5.2144 19.59 +2. 6644
HRUIRAR 7.73 £2.55* 8.72+1.15* 7.60 £1.40* 10.34 +5.31 **
TR A 8.96 £4.15" 9.52+3.27* 9.75 +4.10* 10.50 +5.17 *
HEMI 11.81 £4.59 11.20 £5.38 11.93 +5.91 " 16.76 7. 64
MR 8.98 +3.22" 11.35 £4.70 12,12 £5.17* 13.33 £5.71*

e SIEWHLE, P <0.01; SHEBIA L, * P <0.05, P <0.01

4.3 stmARRKR MG F0Hw HET A

W, SHIEHHEM, BRSNS S R B

Ther, BRE RBUBHE R E TR (P <0.01); 45

254 JJm, SEBIZA I, 5 R 2 A I i

WIS PIR TR (P<0.05), B R BUEE &

B EF (P<0.05),

RT FEOMKRYERBRRESZEREEXER

MZEl (xxs, n=8)

Tab.7 Effects of leaves aqueous extract from Cyclocarya

paliurus on type 2 diabetes rats insulin and its re-

lated indicators (x £s, n=8)

215 % (WlU-mL ™) ISI
EwdA 23.12 £2.87 -4.89 +0.17
IR 40.33 +£10. 1544 —6.49 +0. 1424
ZHRUIR 35.49 +11.76 -5.67+0.73"
HEMI 2 36.04 =11.83 -5.92 +£0.73
HEMITA 28.35 +10.58 " -5.85+0.65"
FERMIMIRA 31.22 £13.48 -5.87 0. 67

. SIEHAIIE, 2P <0.01; SHAH A, * P<0.05
4.4 3THE IR K RIFLLF InsR, IRS-2 mRNA &
BAKFe e RS AT, HIEWAMLIL, BiH
24 InsR. IRS-2 mRNA Fik/KF-¥A 2 1T K
(P<0.05 5 P<0.01); 5 THEMMHKEEDIGST
o, SEAIEAHLE, FENE . T R AR R
InsR J IRS-2 1) mRNA Fik K- 24 AR EE Y T
F (P<0.05),

5 WitE4%ie
JEE AT (TR) 2 e B 2= a1 i e

x8 BFHUIMKERWIHERBAXRIFARAS InsR, IRS-2

mRNA RiZKERFI (¥, n=8)

Tab.8 Effects of leaves aqueous extract from Cyclocarya
paliurus on the mRNA expression of type 2 diabetes

rats liver InsR and IRS-2 (x, n=8)

21 5] InsR mRNA IRS-2 mRNA
EwWA 2.89 +£0.619 1.47 £0. 154
IR 1. 15 £0. 4734 0.60 +0. 11944
IR 2.29 +1.710 1.59 £0.536
M4l 3.01 £1.456* 1.51 +0.462
FHEMI 2 3.19 £2.406* 1.17 £0. 267 *
MR 3.00 +1.138* 2.39 +1. 009

T HIEWALE, P <0.05,%4P <0.01; SEIY LE,
*P<0.05

Sy RHIBTHERGIN . G IRFRIN R 73 b 2 g i 25 i 3
T HAFE ARG o TR 5 22 UM ) AR 2 i
BRI B REAE AR R ML ) AR AT 2 —,
TUSE TN KR R B, RS RGSES
Beb 50 ERURMEA BB LR ik
AT, BRS B 4l iR R, #EAMKS
JHF 200 L B | Ji 5 2R 324K (InsR) &5 AL A
SRR L, MO RS 2 2R 2 (IRS-2)
FH R R TR T, Ak T R W T G L 3-3K i
(PI3K), BiJE Akt J#iE S H T EF 4 AS160, Hil
R Z G R E Az, R 54K
PEFT, T & 4% A2 228 i ) . InsR I IRS-2 (Y
i = sl B AL 5 H 2 B W PI3K/ Akt 38 %, 4k #1f
IS IS R P A A AR R, R InsR AN
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IRS-2 B4 H 5 DIRE 5 24 7] 5200 J9 5 3R 1915 5 5%
I, GRS REUBER I, RS R
SO

A5 R H BRI + STZ J5 2 1 2 BUBEIR
R BB, G5 REW] . HIEWAHMIL, BRIz
Pk R, SR OKERAR A
Hhns mAER R RS REA R B, K
5 R PUSHFE B RS, UL ST . R
MK EEHE S 257 4 JR I, v SR sk sh W i 4
i, YOKEMRE, B FBG, FEIRKEE RS
A, BGERDRBURIEE, ]I E 2 21
InsR F1 IRS-2 1Y) mRNA Feik 7K V344 A [a) R B il 4
T, R BRI KLY RE U 5 R 2R K sz AR
JEYIRIFRIR, HE0 2 RURE PR 09 5 R BUSE R 1R
FHo VLB BRI XK UBR & 2R IRHT BA 21k
M, AP R 51k,

SE 3k
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