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WE: Bo NERESEREAFER LR AL X AR ARG A, Fik KRB LEEZWUA+S 5 A4+
ERE LR E)E S R, A R RS MRS R S AL, m#’ﬂsz}cﬂzﬁ A, A AR G TR,
ZAFIBA LA H 030, 0.15, 0.075gke L HE R LH# T 30d, H A FEAEL RN, #EFH 10, 20, 30 LSRR R,
Mol i % M2 B BE(TC). Hid = 85(TG). K% 5% & 12 B B3 (LDL-C)& % ; KA %A FEiEF PCR B AWM T AT IE
&% B Mg & & % (LDL-R). #J5%& @ E(ApoE) mRNA #9kik, AR LHEAmmML, KERIERKAFF TC. TG,
LDL-C K- (P<0.05), #t % F LiffmiE R fAFIE P LDL-R mRNA. ApoE mRNA # %34 (P<0.05), &t KEELAFRAY
A FFAE R R f g RS VER, EAA A5 EiA LDL-R A B A= ApoE & B # FK-FH £,
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Effect of Hirudo on Blood Metabolism and Its Related Gene Expression in Blood Stasis
Syndrome Rabbits

YANG Hongyanl, ZHANG Xiangdongz, LIU Keyuanl, DU Zhihengl, BAI Xiujuanl*(I.College of Animal Science
and Technology, Northeast Agricultural University, Harbin 150030, China; 2.College of Chinese Traditional Medicine, Jilin
Agricultural University, Changchun 130118, China)

ABSTRACT: OBJECTIVE To observe the effects of Hirudo on blood metabolism and its related gene expression in blood
stasis syndrome rabbits. METHODS The blood stasis syndrome rabbit’s models induced by complex factors(starvation+
high-fat feeding+adrenaline) were established. Model rabbits randomly divided into five groups, rabbits in Hirudo groups were
daily administered with Hirudo(0.30, 0.15, 0.075 g-kg™) for 30 days, and rabbits in the normal and model groups were daily
administered with 0.9% NaCl. The serum TC, TG, LDL-C in each different treated rabbit group were determined after models
established, 10, 20, 30 d administration, respectively. The mRNA expressions of LDL-R and ApoE in liver tissue were quantified
by Realtime-PCR. RESULTS Compared with normol group, Hirudo groups could remarkably decrease the levels of serum TC,
TG, LDL-C(P<0.05). The result of realtime-PCR demonstrated that the Hirudo could remarkly increase the mRNA expressions of
LDL-R and ApokE in liver tissue of rabbit’s model group. CONCLUSION Hirudo has the effect of regulating lipld metabolism
of blood stasis syndrome rabbits, the mechanism is likely related to increasing LDL-R and ApoE mRNA expression.

KEY WORDS: Hirudo; blood stasis syndrome; lipid metabolism; LDL-R; ApoE

KR — ARG 2. (PIURATZ) Eid WU 2, MIKIERAL 7 R . 7%
B OKEEMECE, FBOEML. W AR, B BIZEEAERY H SRR KRR K E R
BT, LT, UK. ” M2 H T4 i, ORI N 1 3 (R (5 L Zii%%giﬂ@iﬁ
OB R AT S s Aok, AKUEIBE AT S M LR E R S i R AR R S, OF HR

TEE BT M, &, Bt Tel: 13796075409 E-mail: xiaopigiu_yes@163.com BIEEE: AFE, &, W, &5, Be Tel:
13766843278 E-mail: bxj630306@163.com

o FE AR R FH 25 25% 2013 4E 9 H 28 30 35405 9 11 Chin JMAP, 2013 September, Vol.30 No.9 - 959.



I 29 6 i F PCR 2 AW 2 5 A A 23 % i 2 11
ZAR(LDL-R). #5251 E(ApoE)mRNA {351k,
B A3 TSP ER I KB FT A 55 3aE 4 FH LA -

1 MRl5RZ

1.1

Fo, &, RN 2.5~3.0kg, HZ&RIb&RN
KEFZ TN et
1.2 W5

KR T 0GRV T M KT Y, AR db Rk
KEFEAFEHEREE: B EIRE g, A
KL TEIK ST AR R T i R R A ik A
W TR AT, RNA $BURF & . cDNA 55—
A BGRAR G P e N G W T R I 2
YR AT BR 2 7 RealtimePCR 5[4 i e K A
Ere Hl =BE(TG) S HEEE(TC). % B R &
[ JIH [ i (HDL-C) I %% F% i 8 11 J)H [i5] i (LD L-C)
SRF G T A AL AR R IR A A .
1.3 04l KR 2%

T Bk R et IR A T = R L A A 2 4
BRI 65 H, XML 20 K, ERL G, B
R KA AR = BN L7 % 4 41, 29 0l 7Kg
mEAlEAL KIERFIELL. KA R A
X HEA

IR “OURk+mlRrRl+r LR E” 846
DAL 28 5 il 4 MU IE A R . 0RO 7 4, R R AR
FiE AR, WAL, VSRR,
RIS TFLRIT, R R 1) 1/3, W8
2 RIFIAR A B LK b H e R s B
0.1 mgkg™, FE4F 20 ¥k, KL R T g Rl A
HERIK, BREE S 10 TR AR Tl e AR FaD sk (B el o
IS0 SY% IR EE), HEERIASE W, X R AN E
Wk, ARG 10 d WA TE 1 IR, FFAR
ot A o VAR P TR R R R

ISR LS UG B A TR 2 42 B A T B L 20
KE R K 3 RPIERSS 2541, R 0.30,
0.15, 0.075 g'kg™ FIE KR, VA7 30d, KA
ZH R0 R ZH e S [) R ) AR B R K
1.4 SEIOFEAR BRAR Kl 58

oy I REE R . KEEVRYT S 10, 20, 30
RIEAT ML S B, Hl& s - R4 B3
AR AR DU L7 S RS BE(TC) s H v = BR(TG) %
5 5 16 R 1 -JH [ BE(LDL-C) o 23 1) - 3 A% 45 3R I %
2 (R IR 2 RN 6o R ) MK 8 9697 IR 26 10, 20, 30

- 960 - Chin JMAP, 2013 September, Vol.30 No.9

REFASHC 5 FAKR TR AR I K b A8 )5 s H
HORFRE, BEJE LR 3 TR AR S P OIRE T AT
Wk, —80 CUKAHTIRAAFH, HTHIEE RNA
(R4 B i PR 3k (R I 9

1.5 JHWES RNA $EUACHH O PR B 5T

% Trizol W EIEIMF RN ZUL RNA.
PRI RNA I 240640 66 2Tl 2 0D260,
OD280 nm [FIEOEFEME, 15 RNA iRk,
5 SO SR B U 155 RNA Ui cDNA, %
AR Z A : TotalRNA 0.1~2 pg, 5X RTMaster-Mix
4 uL, Oligo(dT) 15 Primer 1 uL, *ME& RnaseFree
H,O 3| 20 pL, WA . 44T A 30 °C 5 min;
42 °C 30~60 min; 85 “C 5min, £k,

FAE F I GAPDH ZEH 5195 - b
Wi : AATCCACTGGCGTCTTCACC , F iif :
TTCACGCCCATCACAAACA, J¥HIKJE 118 bp;
LDL-R 3K 3 514: GCCCAATGGCATCACC,
FHF514): CGTCCGTCCAGAACACTT; 741K
J£24 182 bp, ApoE K:[H EJiF514): CCGCTTCTGG
GATTACCTG, T 5% : CTTCCATCAGCAT
CGTCAGTT, JPFIHEN 104 bp.

P E RN NAR 20 pL, 5 2XSYBR
Green PCR Mix 10 pL, 50XROX Reference Dye
0.4 puL, EFWHSIWQR0 pM)#% 0.2 uL, HAH
ddH,O #hA2, WA, JONAEEE N ARG A
Al (ABD)1) 7500 B4 A HHdb AT, RNV 4R 95 °C
2min; 95°C 5s; 60 C 35s, 35~45cycles, &)W
SR G BENVEBGRR IS, 2R CERIR. A
Xt e R B Gk, DA F=27"C ki 51
M ZH F0 A 2 i) H R Rk 22 5
1.6 REE G b

SCH IR Xt R, SER HOHE B AR AE
SPSS17.0 MK ZRK Gt W AT I Z= b, 2=
535 25 N K H DUNCAN 22 5 LR 30 0 25 41 13k
ATEEEL, B P<0.01(Z 3 W 2#5) A1 0.01<P<0.05(%
S EOWE N 27 5 B A AR
2 HFR
2.1 JKEERFILHEIFZ ARG TC. TG+ LDL-C 50

IERLEE AU, BRI ALA LG, TC. TG.
LDL-C # B # T (P<0.01), 7E/KIEWBITH, 34
KU L BEAN R FE L BRI TC. TG LDL-C )
i, 5 R AR 2 AR L 22 e A A 2 (P<0.01),
MERTTLLEH, 4425 10, 20 d B, 3 AM5E

rhE BRI Z5% 2013 4 9 H 55 30 4555 9 M)




4%} TC. TG. LDL-C [ FASAE FH B E 7 = 10 T
R, R 30 K, 3 ANFIEAXS 3 MR

F 3 A xR R R E IS & & JE [ B (LDL-C)#y
PU(XEs)

. N 8 N Tab 3  Effects of Hirudo on LDL-C of blood stasis
[ AT AE FH B A 77 7 1 3 K SR DR 59 ke 34, &% L
syndrome rabbits(x £ 5)
RIF1~3. a1 Wl 4Zi10d  4i20d  H#s0d
. . _ TR 13.96+0.85  8.90£0.09  7.22+0.11  5.19+0.13
1 AKF M B8 K % & R E B (TC) My B0 +
fh ’ kEffﬁ ﬁ;H%? chﬁ?(f bl)é/]dg/ IﬂJ(x S; xof JE 4L 0.38+0.03"  0.27+0.05"  0.33+0.07" 0.27+0.05"
2]13b't *+eas o e of blood stasis syndrome JKHE i 7 20 6.95+0.10"  5.24+0.21"  4.07+0.07"
rabbits(r £ 5) KU R L 8.05+0.11"  5.44+0.10" 3.81+0.16"
4l WHUE  HZi10d H220d H230d AR 4L 8.35£0.09"  6.00£0.13" 3.3720.12"
FEAIZH 22.51£0.18  20.80£0.40 15.34+0.30  7.41%0.21 e SERYINL, VP<0.01

o} B 0.84+0.08"  0.79+£0.09"”  0.96+0.15" 0.88+0.10"
KA ) i 15.2240.15" 10.52+0.16"  4.56+0.11"
7K 5 A A 18.60+0.46" 11.38+0.17"  4.14+0.08"
TR I 7 41 19.05+0.13" 12.88+0.27"  3.72+0.16"

TE: HBAI4UAELL, VP<0.01
Notes: Compared with model group, P P<0.01

F2 AEMMFGERRH M ZB(TG)M P (X ts)

Tab 2 Effects of Hirudo on TG of blood stasis syndrome
rabbits(x x 5)

5 ARG 47510d 4325204 4525 30d
kil 5824028  5.28+0.10  4.33£0.12  1.9620.11
xof HEAL 0.850.05"  0.81+0.04"  0.86£0.09"  0.92+0.11"

KA e 7 A 3.38+0.03"  2.61£0.08" 1.55£0.10"
KA e 2 4.44£0.15"  2.88+0.10" 1.38+0.10"
TR AR ) 4k 21 4.58+0.09"  3.09+0.12" 1.14+0.08"

T SR, VP<0.01
Notes: Compared with model group, " P<0.01

%4 LDLREFNEXRAEHFNRELE(XLS)
Tab 4 LDL-R genes expression in rabbit livers(x £ s )

Notes: Compared with model group, " P<0.01

2.2 ZKUEDOT I IR 2K S HEIE LDL-R A1 ApoE JE [
AL 5

2.2.1 KIS I UE K G I AIE LDL-R 3 AR 2 (1)
RO JEALE RN, BEAYZ] LDL-R JE R KA =
WE N, SX AU b ZE AR R 35 (P<0.01); 7E
KR VA7 I 3T, AN [R] 57 S 7K 6 7 F 2K S
124317 LDL-R JE R [ 3k & 3 B2 10 L1
Mo WREEE 10 K, 3 AN7KIE R 4L0 K % E
LDL-R PR 5k 5 (1 1 A4E F B 7K 70 4 1 T
RGPS R 2 S R T A B 2
SRR 3 (P<0.01), RFIEA SRR AMH I ZE R 8
#(0.01<P<0.05), [F BRI 2 55 25 (1 41 2 ) 22 A
B2 (P<0.01); IR 20 K, 3 DFIELX LDL-R
FEIN R IE R AR B LR ke, R 0
LDL-R JE [A () 3 B (10 B 4F Al s 3628 30
K, 3 ANJKIEFE LN LDL-R JE R 1) %k &1 L
WIEH S 10 d B —2. 2451 0LE 4.

fgilh= 2! Babiilf=es ! R4 R 4 AU

TR S 0.487+0.024 1.000"
10d 0.71120.039" 0.66620.092" 0.593+0.064% 0.468+0.114 1.000"
20d 0.984+0.117" 0.993+0.039" 0.716+0.039" 0.529+0.045 1.000"
30d 1.233+0.045" 1.1060.065" 1.067+0.074" 0.726+0.054 1.000"

Ve SHUHA M, VP<0.01, ? P<0.05

Notes: Compared with model group, " P<0.01, ? P<0.05

2.2.2 JKIEXTMLHUE Z ARHIE ApoE mRNA #Eik
FISEm RS RN, B ApoE JEPIRIAE
W R, 5 AR L 2 A 5 (P<0.01),
FEZKEEVR ST I3, 3 AN 7K 8 ZH 0] M gk 58 e JH
L) ApoE FEPR )R IEFA B2 W _LIHEH .
I EE 10 K, 3 AMIKIRA N K RINE ApoE KA
Fak ) R AE I BE A K IR ) S T g
K, B 2 AR ApoE FE K KA & A

FIE LA 252 2013 48 9 J %5 30 4545 9 ]

ZHA L 25 S 25 (P<0.01); RIS 20 K, S
10 RIFEa#—3, 3 A4 ApoE K &L
i 5B 20 A b 22 IR R 35 (P<0.01),  [FII,
UL AR A 555 10 RAHLL, ApoE RiE &
T WIS 30 K, H AR KR ApoE
FE IR 1 A il A 57 e A 3 K SR IR B )
fadh, DURFHELINS ApoE FEN AR B
M. 48R I%K S,
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R5 ApoE ZHAER AR FH KL E(XLs)

Tab 5 ApoE genes expression in rabbit livers(Xx £ s )

[l | TP & 14 LT o) R 241 75 56 R A0
IS 0.647+0.034 1.000%
10d 2.594+0.184" 1.926+0.196" 1.547+0.105 0.669+0.014 1.000
20d 2.490+0.112" 2.156+0.126" 2.125+0.125" 0.838+0.024 1.000
30d 2.758+0.112" 2.677+0.131" 3.401+0.196" 0.792+0.189 1.000

T SRIRAMLE, VP<0.01
Notes: Compared with model group, "P<0.01
3 itig

I 58 S v s rp g R WL — FE R, SR FRE
M B, AT AN, DU B R e &
iz, soo . . IS E AR 4%, TRk
I v 5 Ay i LRI g, 2 22 A s T 8 ) A 5 it
DRI o O0F T I IE (1 BFF 2R ok B 52 1) v 1 2 35 (1R 3K
o, JEAEk, LRI B AN WHR AN R EAE T
ML, WK BRI AR I (1 ) 45 101,
ILFEAIE A8 W e 12 R 45 Foh 2 06 ol S 1 9
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BRI ACH BN A ANTF- o IR HE 15244 2 — 55 4 it e
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ApoB100)EH, HE5 N 4 G AA MR EH,
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RZWMBEAZihe —, B 2ofiTeaa%
ML, Al g LDL SRR A0, I
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JHF JOE P A 25 PR ) 2Rk o 5 0 AL A L B3 R R
(P<0.05), Ui B & R332 30T 2 A0 0 I8 Uk 2k 1
FH T I SER %, BUERIE K TR, A
M5 MAEFR T LDL AIHERL, DRI 28 40 5K 4 i
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BT B, S ANKIRARE W B AN I 3R
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I, W% T LDL-R Ml ApoE MI%i&E, {f
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7K, FHE T TG K, BE s i AR 3=
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