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Effects of Aqueous Extracts from Cyclocarya paliurus Leaves on Blood
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Abstract: The aim of this studywas to investigate the effect of aqueous extracts from Cyclocarya paliurus leaves (ACP) on lipid
metabolism, hemagglutination, fibrinolysis,.and lipid peroxidation in rats with diabetic nephropathy (DN). A diet high in fat and sugar and a low
dose of streptozotocin (STZ) were used to induce the'DN rat model. Then the animals were divided into five groups: control; metformin; and
low-, medium-, and high- dose (0.05, 0.10, 0.15 g/kg/day)  ACP groups. After an eight-week experimental period, the general condition, blood
glucose, and urine protein levels of rats were measured. After the experiment, indicators of serum lipids, plasma blood coagulation, fibrinolysis,
and liver lipid peroxidation were measured. The results showed that the prothrombin activity (PTA) and levels of blood glucose, urine protein,
total cholesterol (TC), triglycerides (TG), low density lipoprotein-cholesterol (LDL-C), free fatty acids (FFAs), D-dimers, and malondialdehyde
(MDA).-were significantly. decreased (p< 0.05), and the largest reduction (58.03%) was seen in TG levels. The levels of high-density
lipoprotein-cholesteral. (HDL-C),fibrinogen (FIB), superoxide dismutase (SOD), glutathione peroxidase (GSH-Px), and hydrogen peroxidase
(CAT), and the values for prothrombin time (PT), activated partial thromboplastin time (APTT), thrombin time (TT), international normalized
ratio (INR), prothrombin time-ratio (PT-R), activated partial thromboplastin time-ratio (APTT-R), and total antioxidant capacity (T-AOC) were
significantly increased (p < 0.05), and the highest increase (74.60%) was seen in PT value. These indicators were correlated with levels of blood
glucose, and FFA levels also showed a significant correlation with blood glucose (r = 0.9990).
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1.1.1 X¥Esh
SPF Z kM Wistar K5, A 180~220 g, Hi¥fE
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20120002; b m R ARG T AL s AR A AR
ARAF.
112 H5KFA
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Biotek FbrAi¥, 3% FEMAA R F)s. Stago-STA
MY, ¥5:E Stage A #); Roche-Hiachi Modular 4=
AL, B Roche A #]; UV-8000 £4MA] I,
ST BTG PR A Fle

12 RIFEE

1.2.1 ACP WRIMLAS i ALk A

(e Wistar KEZEE 120 )5, BRI, CofEEUmL,
HUHOH AT, BIRE, TEUKIS N FHAEH B /K H1l R 10%
AL . BUFS)2E 1.5 mL, BN 0. 0.25. 0.50.
1.00.:2.00. 3.00 mg/mL ACP 0.10 mL, F[a)&& sy
SIIAH;0,0.10 mL, 37 ‘CIRIA &3 30 min. 4% MDA
OGS L 2 A E %8 MDA & &, JHitH
M. SHEL 1%L 50 L, A 3 mL 55
W iR, 7F 595 nm AMIMROGRE, B iR
W W Rr el s g = 48
122 DN X SR 5 B 4 2h2h

SPF 2RIt Wistar K5, 180~220 g, i M PEMEF:
1. ¥etkEgm's, BENLIMEL 12 RO Xt ieg, H
Y@ RIESR . UK R LA = SpE R, 28 6
244 12h, STZ AT 35 mglkg AN IEEEIE a5,
A HFSAE R R IR M. 1SS, BUE
48 3d S IEIMPEA T 16.7~25.0 mmol/L. JRE>F K E
X150% KRR, REEsE 1, FARUEEIEE 24 h JR
W, i 24 h JRE, IRAEASE, DURAEA
Htt % >20 pg/min &, i DN BT RRI).

BRI IR SREEAL 2 BRI IR, BH XS
HEZH (0.20 g/kg/day —HUBUID, M. 1. & ACP %5
2541 (0.05. 0.10. 0.15 g/kg/day ACP), £F4H 12 K.
MEE AT, & ALK RS T R 2K,
EEG Y8 JH . RIBITER— 2T, ERRFFE
20~24 °C, MIXHEE 70%, 12 h 3R, H oK,
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MDA J& LPO = E[EA#™ ), HOnrd i il & HHE
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1 ACP STASMERUT EAIHIHIER (n=6, x+S)
Table 1 Inhibitory effect of ACP on lipid peroxidation.in vitro

(n=6, x+59
ACP/(mg/mL)  MDA/(nmol/mgprot)  #74)%/%
0 14.724.07
0.25 9.43:0.41 35.9543.07
0.50 6.99+0.56 52.534.45
1.00 5.90+40.49 59.9145.33
2.00 4.1440.33 71.8946.27
3.00 4.2740.44 70.9747.42

ACP X H,0, 1755 KEUT A4 g 57 i S Ak 4
FWEHSE R 1, RINAAMEI%+ MDA & &5
THEHH, BRI R NFHR SR RA TR
RIS MR . BEE 2GR TS, MDA & &%
R B, F 2GR . iR ACP XK R AR B 4
e BB — s PARIVE R, HAE R0 FE Yl Py 0
HIVEF IR BEROIE . IHas 5 5 BN S 3 11
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R FEE IS v T SCHR e 2, FH IR 2 4y ACP EFIIY
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Fig.1 Effect of ACP on urine protein content of experimental
rats with DN
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DN KA DN KR EIH S AR S — 7 N &
NE SRR TS, ) — 7 A TR Z A B AN
SIS M AR EL, 7L DN 5 AR BN R R
KR, BIErmaps RS AR ENRIE AT, |
2 AT, 5aE4MEL, DN B R
TC. TG. LDL-C il FFA /KRR (p<<0.05),

M HDL-C #& NF%, $niliodr iy DN ALK B
RN ERAMAE AL (K. T, F7IE ACP 424
ZHANBR AT REZH o] 2 25 PRI DN K RIS TCL TG,

LDL-C. FFA /K°F, FH& HDL-C & (p<<0.05),
th TC BI85 )9 24.34% . 18.52% . 34.92%71 30.16%:;
TG B&IE45> 54 33.16%. 25.39%. 58.03%741 52.33%:

LDL-C P& W& 4> %N 28.17% . 21.13% . 33.80% f1I
23.94%; FFA &l 758 29.27%. 36.59%. 46.34%
1 46.34%; HDL-C FHE5 74 124.44%. 131.11%.

184.44%7F1 195.56%. 1] . ACP X DN K ER i fig7K>F
A RSCEEH, S FXERME Y, X
55 4 e et T A TR A B T 7 2 SRR ALY,

AR, WA T RIARF WIS T %

IRIIT. BAH. RSN, SR RRTR S
ZE, AEHER, WHRMTEIERN, PH BRI R
I REAE FIALI AT i IR [ RS e S RS A Rt
TEHERR R DS, DL EgE SR, ACP Rl Y
NEEE KT, AR R [ R i A A Bt R R

% 2 ACP X} DN KFRMMSE TC. TG, HDL-C. LDL-C 1 FFA &2 (x+S )

Table 2 Effect of ACP on concentration of serum TC, TG, HDL-C, LDL-C and FFA

TE AR & F48 il ! H PR R B,
n 12 9 10 1 1 1
TC/(mmol/L) 1.2440.26°  1.8940.31" 1.4340.24* 1.5449.12 1.2340.27% 1.3240.25"
TG/(mmol/L) 0.8240.08"  1.9330.18"  1.2940.40°  1.4440.15% 0814.10°  0.9240.09
HDL-C/(mmol/L) 1.3240.11%  0.4540.08" 1.0120.11 1.0440.13%  1.2840.15°  1.3320.10°
LDL-C/(mmol/L) 0494017 0713015 0.5140.10" 0/5640.07 0.4740.06" 0544004
FFA/(mmol/L) 0214.10°  0.4140.16" 0.2929.25 0.2620.11% 0.2240.12* 0.2240.12*
E: e G LA <0.05; #A4EA 248 bp < 0.05.
2.5 ACP % DN X B i % 35 47 1 2 8
% 3 ACP 3§ DN KFRILEESLTARIFM (x+S)
Table 3 Effect of ACP on/blood coagulation and fibrinolysis in rats with DN
= a4l AR 2R L%l Eibilh ;! rerbilad FElpE B,
n 12 9 10 1 11 1
PT/sec 18.6440.65"  1055#0.96°  15.37#1.33"  18.85x1.36"  18.42#.56°  16.7741.46"
APTT/sec 28.0240.14" 2146413 24.56+1.86 30.0643.36"  20.331237"  26.6642.32"
TTisec 4132425 35454316 36.4742.29 403343.77"  42.1644.14"  40.0543.88"
FIB/(g/L) 3.3240.35" 2.0140.19" 2.1540.19 2.3540.22 2.5949.23" 3.1640.23"
PTA% 733444.73"  83.6647.54" 79.7047.63 59.6446.61"  75.7747.43"  71.5243.43"
INR 1.7540.13 1.5940.14 1.7040.16 1.9240.17 2.3140.17% 1.7540.17
PT-R 1/6140.14 1.4240.12 1.6840.15 1.7340.12 2.0140.19° 1.6340.18"
APTT-R 0.8640.08 0.7120.07 0.8140.06 1.0140.11% 0.7740.08 0.7940.08
D-Dimer/(mg/L)  0.0940.01* 0.1940.02 0.1340.01* 0.1120.01% 0.1240.01* 0.1040.01*

VE: e G 2AARp <0.05; #AeAER 2B Pp < 0.05.

2 71 DM EF RN RN EBEIRES, % L
FRAR AT 209 S e P P AN AN M B I R Gk, 25
LI 245 DN WU AR E Z K EM, D-Dimer &
—ANREF A R, AT YR
fEDiRe. HER 3 di3nlm, S5 AdiMHEL, DN fAd
KR M2 S PT APTT. TT.FIB /K- T P41 D-Dimer
KPHTHE B B (p<<0.05), HoRiRIGhg T

4

1) DN HEALK A Y S0 — 8 B =R, 1M PTA 7+
%, INR. PT-R. APTT-R /K FREAEE (p>0.05)
B SRR 8 IR faAnTa . K . = ACP
SR P ANPH MR R ZH R AN [RIRE PR i R Fe A i S
(p<<0.05), FHHAm7E ACP 4% PT. APTT. TT.
FIB. PTA. INR. PT-R. APTT-R. D-Dimer &3 i
FEARIRA 74.60%- 36.67%. 18.93%. 28.86%. 9.43%.
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45.28%. 41.55%. 8.45%F/1 36.84%; —FFXUAIXLL_E
FRFRIGE IR RN 58.96%. 24.23%. 12.98%.
57.21%. 14.51%. 6.92%. 14.79%. 11.27%%/ 47.37%,
ZHVERIAYS (p>0.05). B ERN, g IER
PRI IR — 7 AR AHE R, Rk fieTs
B 7 s EAB T B BT, Sl E N
BRI, A NEEEIR. 70 ACP X% DN K
MR R FLICGEER, PTRe2 T ACP [IFERE.
B g S o sE A A FHE B 1 5 e I R s 3 R 2%
ACP il 23 DN KB A MRS b s &
at, Bk, > DN KRR A& AT
HEE, IR Dt

26 ACP 4 DN X B g Tt A L 1E A

MDA &gt A B =4, A AR
RILIAREF=Y), B RN LA A — L8 3= B A A
U1 SOD. GSH-PX. CAT Z&iftE, i T-AOC [K,
SEWUAZ P ARG K 4 NSHRFRFAHN
R PUATRIRKT, 534, DN BRI

ML+ MDA &EEFAS (p<0.05), SOD.

GSH-PX. CAT 1 T-AOC &K (p<0.05), #R
RIS R LI DN BB SRR A 2R MR AR 2 LA

INE TARAN IR S A E AR . R . SR
ACP 5 24 4L RTSH P 5o B A PR [ RE P 5 DL R4k
N (p<0.05), &4 T-AOC 4 il$em T
49.47% . 53.47%. 63.49%7F1 23.66%; SOD 1% /1537
$eEn T 17.29%. 38.85%. 49.39%#11 5.33%; GSH-Px
A1 RS T 70.78%. 33.19%< 79.86%71 52.01%;
CAT &1y l$eE T 16.53%. 31:21%s 23.87%7
22.85%; MDA & & [#1@E4 A 18.86%. 31.65%.

31.48%7#11 32.49%, wJ W, ACP EA RIFHiEULlEH,
HALTBHYEXT R A SCHRARIE T Al 22 W e 1 o
WUARTURALRE 1 A4 B B S et 1 FR 4, T
ey EA T iNE T R AT R NS A | EARTEZ i N
& 2 M3 MG B ACPAE R I T Bl ] 6 22 B AN
22, mhARBEEE RS N AT
Hfie 71~ VTR A B A B MRS AR s S AL e
) MDA Al g5 53

# 4 ACP XF DN KFRATALAPARFUT EWIERARNT (x+S )
Table 4 Effects of ACP on liver lipid peroxidation in rats with DN

TE AEA LR 1&F =4 i in ! e h il FRpE R BE
n 12 9 1 11 1
T-AOC/(U/mg prot)  8.760.46" 5.0340.51" 7524057 8.7240.82" 8.2240.59" 6.2240.60"
SOD/(U/mgprot) ~ 178.11#10.34*  113.83#2.90" 133.52#12.24" 158.06#13.33" 170.05416.49" 154.05212.49"
MDA/(nmol/mg prot)  3.8829.28" 5.9420.48" 4.8240.34+ 4.0640.41" 4.0740.43" 4.0140.37"
GSH-Px/U 915.95450.03"  359.14435.89" 613.32447.36" 478.35439.87" 645.93460.44" 545.93435.89"
CAT/(U/mg prot) 8.0720.33" 4.9940.42" 5.8240.61" 6.550.58" 6.7820.51" 6.1320.59"

E: e G AR < 0.05; #Fn4EA 4048 pup < 0.05.

27 DN K@ mn#E. K& A 5mAs. mmat. A5 it & X o

75 DN ARMHE. REASEXNMAS. MRS ELIEFREXRE
Table 5 Correlation coefficients of blood glucose and urine protein content with the indicators of blood lipids, blood coagulation, and
lipid peroxidation

blood lipid: 'r(BG)« r(Upro)  coagulate r(BG) r (Upro)  lipid peroxidation  r (BG) r (Upro)
CHOL 0.9450 0.9255 PT 0.9048 0.8415 T-AOC 0.9852 0.9914
TG 0.9273 0.8874 APTT 0.8992 0.8854 SOD 0.9580 0.9170
HDL-C 0.9898 0.9362 TT 0.9714 0.9748 MDA 0.9837 0.9813
LDL-C 0.9317 0.9784 FIB 0.7495 0.7043 GSH-Px 0.7705 0.7561
FFA 0.9990 0.9876 D-Dimer  0.9534 0.9758 CAT 0.8881 0.8616

PAE-ZH KR IAE (BG) {HAIRE A (Upro) PREAESEROAR, HRABILE 5. hK 5 Al
EERIARIMAG B E UL AR R AT AR B SRR S IR PR A B EAT e R,

S, 458 TC. TG. LDL-C. FFA. D-Dimer. MDA
5 iR R A& BB DS, HDL-C. PT. APTT.
TT. FIB. SOD. GSH-PX. CAT f1 T-AOC 5 If#EF

o, Sk R (P<0.01), % DN
KEAN TR, JREAMEXTMAE. MERES
()5 AR UL A AR I A GG, (H R IX S FEhR

5
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AL S IR B LA G, (AL, X3 DN K
b BROREE, R W IhRESt, BRI A T2
Mo

3 g

3.1 RI IR ACP BELGE DN KB — BRI,
BEARILRE, I8 A PRHRM, S E ThRe, B
BLHIFIA R St e — 2D IR NI AT, FREENL 5 SO R
32 RAMME SRR N NRE STZ 755 1) DN #5244
KERZId 20 FRRRSE R, A IR FUS AL, &
AR EERIRES, ACP AIANFEIFLEER 3 DN KR4
PN PR LT A R L8 T e 25 8L 2 T T SRR
MRS DN Ui 9545 .

3.3 DN KEUENSMAR. Msefnismid Sk fabrm
SR SR IUE KB B, S 8E
FlobE RIS FERRE IR A, DALk, PR PR IR AT AS
RGN RIFHIOE KA R — 2

34 ZFLFTR, ACP Wl EE DN KRR & i
fE BBEIRES. LB RS JHIARF L AL RN,
T L RUAS TR VR, 32 fiis > DN K BRR T
FIAR AR, DR DhRe, Jads B I A £

Bt I AR
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