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IRARIE AL F R 5 A AR 28 [8 mL/(kg - d) ] .= FAINZE[ 150 mg/(kg - d) ] F&RATH[2 mg/
(kg +d)] Az RHEK,8 mL/(kg-d)], %4810 X, FIREH AT T Wistar X R 10 R7EH E%
R E AR, EEL S, F8 1R, T24 A, %l £ AR EH hs-CRP.IL-6 & &8 N & BT Rk
A —FAH(eNO) . A& % 1(ET-1) & TNF-a Z X4 mRNA &k, s % M 2 5% B F (VWF) Z 4+ mRNA &
R, R 5 EEaki  BAMATE a4 HbA1c . TC.LDL-C . hs-CRP & TNF-a K -F & ,NO K%
& (P <0.01) , TNF-a. .VWF %, 7% 204 a1 % % TNF-a mRNA £ix 73 (P <0.01) ., S5AEA 4k, &7
%41 FBG.TC.LDL-C F4%, =7 k2 hs-CRP & TNF-a K F B4%,NO & F % vWF mRNA % & # &
(P<0.05, P<0.01),7 /A% % HbA1c.TG.hs-CRP.TNF-a & TNF-o %, % 284% 81 & 4%, NO &K -F
% (P<0.05, P<0.01), &M T4 TNF-a % 7% 4L 18 R 44K, 3 22 TNF-a mRNA # & ik BA& (P <
0.01), 5 =—FINLAILE, R 28 TC . LDL-C A& (P <0.01) ., % FHRF x4 & o fig 49 3 Bk i
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Effects of Dangua Recipe on Inflammatory Markers and Endothelial Cell Functions in Diabetic Rats
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ABSTRACT Objective To observe the effect of Dangua Recipe (DGR) on inflammatory markers
and endothelial cell functions in hyperlipidemia diabetic rats with atherosclerosis (AS). Methods Forty
spontaneous diabetic GK rats were fed with high fat diet combined propylthiouracil and N-nitro-L-arginine
methyl ester to establish hyperlipidemia diabetic AS rat model. Diabetic rats were divided into 4 groups by
random digit table (first stratified by body weight and then sequenced by blood glucose from high to low) ,
i.e., the DGR group [8 mL/(kg - d)], Metformin group [ 150 mg/(kg - d)], Simvastatin group
[2 mg/(kg - d) ], the model control group [ sterile water, 8 mL/(kg - d) ], 10 in each group. Ten Wistar
rats of the same age and body weight were recruited as the normal group and fed with routine diet. Drugs
were administered by gastrogavage, once per day for 24 weeks. Levels of high sensitive C reactive pro-
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tein (hs-CRP), IL-6, endogenous nitric oxide (eNO), and endothelin-1 (ET-1) were detected. von Wille-
brand factor (VWF) and TNF-a and their mRNA expressions were also measured. Results
with the normal group, the levels of fasting blood glucose (FBG), hemoglobin A1c (HbA1c), total cho-
lesterol (TC), LDL-C, hs-CRP, and TNF-a increased (P <0.01) and NO decreased (P <0.01) in the
model group. The immunohistochemical positive rate of TNF-a and vWF and the expression of TNF-a mR-
NA increased (P <0.01) in the model group. Compared with the model group, the levels of FBG, TC,
LDL-C decreased in each treatment group; the levels of hs-CRP and TNF-a decreased, the expression
levels of NO and vWF mRNA increased in the Metformin group (P <0.05, P <0.01) ; the levels of HbA1c,
TG, hs-CRP, TNF-a, and TNF-a immunohistochemical positive rate decreased, and the NO level in-
creased in the DGR group (P <0.05, P <0.01) ; the positive expression rate of TNF-a decreased in Simv-
astatin group; the TNF-a mRNA expression was reduced in 3 treatment groups (P <0.01). Compared

Compared

with Metformin group, the levels of TC and LDL-C decreased in the DGR group (P <0.01). Conclusions
DGR intervened partial vascular inflammatory markers in hyperlipidemia diabetic rats with AS at multiple
levels. It also had some positive effects on the function of vascular endothelial cells.
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PR 2 ~3 45, 78 HbA1c /K >5% iy %,
HbA1c /K5 Tt m 1% , 55 Mk 4 I8 T 40 X U 4
1.24 et 1.28, H 5 & A O I8 1Y A8 B 38
21% 20 B SR % HLE BT 58 ACCORD HyBF 5t 45 5
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GK HHIR IR BUIE A 10 il B — A Ak &0 & B (nitric
oxide synthase,NOS) i il I &b B 24 JH , fig it W5
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S s PRI D7 % AR IR AT 8 3 e sl Bk e Ak
I 2 PR M ROS 7KK K& Blifik NF-kB PH:F ik
1 NF-kB mRNA (g5 BiBrsEiE 20, FHR
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1 Y SPF %A KRR GK K40 1,
13 JEIUE  HEME AR H (347 £25) g, Hi FIFITSE s S0
YA BRTTAT A L, SPF 4% Wistar KFL 10 H,
13 WS, e AR (363 £12) g, i3St
YA IR 5T AE 2~ ml $E A, VF AT E %5 . SCXK2007 —
0005, # 5 H/EHFE TS ER(IVC) RGN .

(22 £1) C, (50 £5) %, 5 RKIGI S5 BR
BFE A 12 ho SEIGHAMRIE B ) S VR I 7 g
TAEGWHEAT oK IR S & A7 S R,
i RE: UK 43 9.20% . ML EE 1 22.00% . HL AR i
5.28% M K51 5.20% HHLF4E 4.10% LR IZ B Y
50.00% .55 1. 24% f 0. 92% JHA K 1. 34% , A
M MR 0. 72% , th 073 5 S 56 s A BRZA 7
AL AR A R X A 4 kL 87.63% . K R A il
10.00% JH[EEE 2. 00% FEHER 0. 30 % | PN it S s
WE 0. 07 % , F 8 B 2= B 2= A 5% i 52 35 sl 4 vh oo 2
ft A DR A T i IR T S R R AR B AR
5577 SR G A P R 2 KA B 2 A0 B O3 4 o A i
[No.[2015 | R B e B 55 (015) 5 | o

2 R FHRITRIR RS ORE IE AR 4.
TRAT HHE R A L, 25 L)y 3:3:2:2:2:2¢
1o HfEE B 25 KA B IR N R B Be 25 7Bk 7, i T
B IRAZG 1 R, B E R 1 g/mL, 15
20100608, —HIXUIKH (0.25 g/k) i R (EIHZY
AR B A 5. 091226B, R ABTT A (20
mg/l) BTN R 25 A R A A AR, S
2117091, PWAELmL A M5 0E v (PTU, 50 mg/h) i1 |
TN 20 A B ) A 7=, 41645091206, N-fiff 2E-L-
15 % R H 1ig ( NG-nitro-L-arginine methyl ester, L-
NAME) t i K 55 AR A R /A 77, i
A0015, %A1 N(300 IU/37) His Fifs a8 7 A= 7,
L5 :DVG1587 . =ifil C [ i #& 1 (hs-CRP) ELISA
A&, B AR A AR N R (ET-1)
ELISA 51 & . — & L A (eNO) ELISA 7 &, H 4
Z6(IL-6) ELISA 7 & . TNF-a ELISA 5 &, I
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VG R AE IR AT PR W) 5 St K BRI 45 1t A s 8
T (von Willebrand factor AND diabetes, vWF) H.
SEREDUR, 525 Ab994 , B [El Abcam A R H] 5 it
KB TNF-o BLFEREPLIA, 575 250844 , Abbiotec /A
) ; RNA fi#27] ( Trizol) , £ [# Invitrogen A F]; TG
KT AT, 24 E L2 R A RA
RT i#] ( RevertAid First strand cDNA Synthesei
Kit) , Fermentans /A 7] ; Real-time PCR Jx ) i 5
(SYBRmix) , % [H Bio-Rad /A,

3 {X#F DXC 800 H ahA: ki, 3 Il 5w
20 HA-8160 AL I 21 8 I E A, H A TR 2%
SR w5 A AR DU A, fE 455 28 W) 5 YP2001N HL -F
K-, LR BRA F] s BM-VIA: ) 41 2
HEHL, A0S 2l B A A PR Rl TS-12U A4 4
ZUE 3 Wi K ML, W b 48 2l e R A 2% A BR 2 A
DDL-5 Ik # ¥ ¥k &5 0 L, b 2 5= B AU E8 T
RM2135 Y] 5 #L, 5 [E Leica 2\ 6] ; BX40 Y24 2 1
B, H7 Olympus 237 ; REGIVS MODEL150 #iJ¢
DR A%, Jb it JBRHE B A R 5 F/~ 7] ; ELX808 [iff b
1%, 36 [ 4523 7 s DU-640 3E F R 0 Br X, 35 [ Il
s A H) s CFX-96 920 7 PCR 1X, 3¢ [E Bio-RAD
/v ; Tanon 2500 #EE R18 & 48, Kiig/A Fl; Himac
CF 16RX ¥ i i 1 25 .0 Hl, HITACHI; keyWrice-D
C3i mulLtifunction E#EE.LHL, ZEE Thermo A F] .

4 R S T GKOR R I 5
2 JEJG, ESE 2 HE FEATLIME . P8 O I BE 34 (B ik 2]
s 11. 1 mmol/L 1) GK K BB A 4 bR g i A
Ko 40 H GK KB 430 b 3R A5 Fa e Fr s i
MR 4 GK K B4 B IRA & PTU @i ik,
JEIE I 55 NOS #il il %) L-NAME, 10 mg/(kg - d),
L 14 B, ES s kil ReaEfb, 24 JA )G, 4 8%
TEASIEE BORIEEF 534, B A SRSl Wkoks e A Ak e %2
100% """ o K H B K SR AR E 43 2 , TS 008
FAIRARYE B AL AL T R LA T 0L, S MR8 mL/
(kg - d) ] . ZH XKL [ 150 mg/(kg - d) ] = HfhiT
(2 mg/(kg - d) ] SHRF4L[8 mL/(kg - d) ], 541
10 H; DL 259 w3844 8 50 kg N AF H BT
MAZG R 5 . EA, 801 K. H
Al AR E AT H Wistar KL 10 RAVENIE# 4. 1E
B0 PR L LR i ek . DAIEZR MBS T U 4 4 JE 1
KBEHLINKE . T 24 JH .

5 MIFEbR T WEKBRER JEIEN .
FEHCIRZS R RS, W FBG A& 5 A48 Ak M i flig
S5 24 FE, & REEE R 12h, DL 10% /K & & 8

(0.3 mLAM00 g) W& & 30T o BRI 182 Jis 1 HE 9 1 v
LRTITFRE I ATl 53 23 0E sk, MR 32 3 kR 1 2
10 ~12 mL & TE.OE D, 18 37 CHEIRKIEHE TPk
B 30 min J5,3 000 r/min 5.0 10 min, W E )2 I
B, —20 CLAAF4H. 7R 1 mL I, A 10% ¥
EDTA — 44 20 pL FI#0 KA 20 pl, R 2), 4 <C
3 000 r/minE.0» 10 min, B EiER T - 20 CHAA7&
FH o B T HCR A M 32 sl ik, vk BB 2 32 sl ik R
A SRR BRI, F 53 A RNA R, &
fFHZEZIR (MRNA)

5.1 ET-1 NO,TNF-a.IL-6 .hs-CRP ;] 3
FH ELISA LA, ELARSR AR H B S .

5.2  F3hk TNF-a & vVWF #0  R s 40
LK, brA T 4% 2 K H /0.1 molll PBS
(pH7.0~7.6)[#% 30 ~60 min,PBS &%kt 2 min/
W x2 K,5 CHATHLWK, &AM Y A, D)
FRBE 4 wm BB R 70 22 5 2 R Ak B ) 1 2R
b B R B A 58 ~60 °C i#E4THEK 30 ~60 min
YR B R M. B R % vk (PBS 0. 01 mollL,
pH 7.4) Yk 5 min/ik x2 . FHECH 3% H, 0,1
0y + 25K 10 iR A, EIR 5 ~10 min DLKIE PR
PERG, ZE WK 2 minfik x 3 K. B Y A& A
0.01 mol/LAExIRER (pH 6. 0) , STy A 2 ik i )i
Wres, [ PE 5 ~ 10 minJ5 e & 1 K, ¥ &5 PBS
(pH7.2~7.6) Y2 K, =i & 5 min /247, PBS
(pH7.2~7.6) Pk 2 ~3 K. 5% BSA &[4
W, ZE MR 20 min 2247, BRI B2 RWAK, ATk,
NS 45 (1:100) A9 —H1 37 CHrid 1 h, PBS
(pH7.2~7.6) W% 2 ~3 W% —$i,20 ~37 C
20 min,PBS(pH 7.2 ~7.6) ¥£% 5 min %% 4 K.
U1 mL 240K, 43 Blm A DAB 7 & Hik 7 A
(Buffer,20 x ) .i&#] B (DAB substrate, 20 x ) .if
#] C(DAB Chromogen, 20 x )& 1 i, IR G E
BHBRARIYI R I 37 CI 10 ~30 min, iK%
B BRI B o AR T RS 40 it rp A o o € kL
H o BAPEAN A K

5.3  F3hk TNF-a 2 vVWF mRNA 135461
K HiReal-time PCR £l . (1) .5 RNA $21: FRIEA]
410.1 g lAZEA 1 mL Trizol f910 mL .08, 1
KB T RS R R G 5% 2 — 3191, 5 mLEL.G
BWN. A 200 pL & 05, s s R S, = R E
10 min.4 °C ,14 000 r/min Z.0>20 min ZELEEE S
—1.5 mL B.O0E P, AR SRR, RS
-20 CYLEE 1°ho 4 °C,14 000 r/min &.>20 min)5,



HEPELS G

7% 2017 4£ 6 A5 37 %5 6 ) CJITWM, June 2017, Vol. 37, No.6 - 695 -

F i, A 1000 pL 75% ZBEGE & TLTE. 4 C
14 000 r/min &.0> 10 min, {53 Ei. MA10 pL
DEPC-water FEUIIEY) 762U, T8 ik
ST A B SR EE . (2) 5% 5k 45 cDNA B
Total RNA 2 pg/lAF| 0.2 mL PCR 41, /A Ol-
igo dT 1 pL Jf] DEPC-water #h7eiAf %12 pL RS
J5 70 CH%5 min, R J5 4 CH5 ~10 min JKIMA 5
x reation buffer 4 pL . RibolockTMRi bonuclease
Inhibitor 1 wL.10 mmol/L dNTP mix 2 pL. {E5))5
37 C & 5 min, it A Add RevertAidTmM-MpLV
Reverse Transcriptase 1 pL, & A N20 wl. iR
AJ542 CE 60 min, F-70 C & 10 min, (3)3|¥)
54 B L Genbank Hr#F i) K BRUAH 56 PR Y
mRNA J¥51, 5 A Primer 5.0 243t 54k it
ECTHESIR S, SIS 18sRNA: | i
5'-AACGTCTGCCCTATCAACTTTCG-3'; F iif: 5'-
CTGCTGCCTTCCTTGGATGTG-3', ¥ # K JiF 130
bp, TNF-a: I if: 5'-CCACCACGCTCTTCTGTC-
TACTG-3'; F {if: 5-CTCCGCTTGGTGGTTTGC-
TAC-3', ¥ 3K B 176 bp, VWF: Lii:5'-GGATGG-
GAACGAGAAGAGGC-3'; I if: 5'-AGGT-
GACGATGTGCCGAGTG-3', §" 1 K Jif 236 bp. ¥
WIS A NCBI“BLAST” #:47 bt | Fi#5|
YIVCEL R0 100% o« ZHE IR A Y H AR FRA
"4 . PAGE 4ifk., (4) Real-time PCR §
cDNA:HURT 7= 1 pL. KM A SYBR Premix
Ex Tag 10.0 L. Primer 10.4 L. Primer
20.4 pL .DdH,0 8.2 uL. ¥ Hiiks Ay PCR F=4 LU
10 15 Wk BERS BE A THR RS, #E 4% 110 000,1/100 000,
1/1 000 000,110 000 000 ¥ JiF s B 7= WA A b ofie
SRR, HEAT 98 G E T PCR g I [R I 78 98 % o 1
PCR (A LI 4 AR BERUE . @ aiX 4 e
wn A ) NS , ) /F Rotor-Gene 6. 0 AR 5 5 i
(R S SIS W 4 5 R VA i ) 9 B8 56 R, A b o
2R I bR v h 28 R 11557 A o il 42 9T R a2 1
CT fH.

6 Siil#Jrik CRHA SPSS 16.0 #4174
AL PR, i L2 AF B R R R X £s Fon, IES PR K
Shapiro-Wilk . Z2 ¥ A< 15500 W W5 L 350 R B R 2%
TN, T EF R LSD , 7 A5 % Games-
Howell Giit 75k J@AE 250040 & DL Hr i 0 (U 4o
[HE) [M(IQR) |7 KR, HIRL RIS, P <0.05 K
ERAGEIEE L

# =X

1 &4 FBG.HbA1c .TC.TG.LDL-C /K b8
(F1) ZHIUIRA FRMITa4 A 1 HHEBRIK
FET; HXUIRAL BRI A 1 HAH B AE T A
R 1 HEAWREERAR AT, T 24 {5,
HFIZH FBG .HbA1c . TC ) LDL-C & FIEH 41 (P <
0.01); S 4] L, 45 12541 FBG.TC .LDL-CF#
ik, J}JR 7 40 HbA1c., TG & & (P < 0.05,
P <0.01) .5 —H XU tb#, F+/RJ5 4l TC .LDL-C
FEAIL(P <0.01)

2 &AM hs-CRP . TNF-«.IL-6 \NO .ET-1 /K
e (£ 2)  HSIE#H A, A4 hs-CRP &
TNF-a 7KF-TH5, NO 7P IR (P <0.01) 5 SR
Fui, —HXUIRAL SR 54 hs-CRP 2 TNF-a 7K F-f%
i ,NO /K F-F+ 5 (P <0.05, P <0.01) . #&4[4] IL-6
K ETA S, 2R Igiit2# 5 X (P >0.05),

3 K4l TNF-a G5 44k FH P 3% 38 & TNF-a
MRNA FIRE (B 1.2, 3)  TNF-a B FHPERE
T T N RS P R A e B e BT T LAY AR R I
t gL nL, TEH A NS PR . B
S FHPE , AR 55 o R AT L % A R B TR A 8 R
AT T 2 S P, PR RT DA 22 A £ e €8 UKL, 5
ML LA 55 . — HOSUIRAL S5 IOy 21 52 55 PR
Al OLECTEAS e B B0k, 50 A A, BRI 4 TNF-
o A ALBAPESR & TNF-a mRNA (25T 5 (P <
0.01) ; SEIAIL LA, AR MV T 41 B FH R J7 4 TNF-a
S AL BHPE R R ,3 41 TNF-a mRNA (255 F#
(P<0.01),

%1 &4 FBG.HbA1c.TC.TG }% LDL-C KFEHA (x5 )
2053 n FBG(mmol/L) HbA1c(% ) TC(mmol/L) TG(mmol/L) LDL-C(mmol/L)
EH 10 3.0+0.5 5.4+0.3 2.4+0.2 2.1+0.5 0.6+0.3
e 8 10.8 +0.7° 9.8+1.0" 16.4+1.1° 1.8+0.9 13.7+1.3"
ZHIUIR 8 6.4+0.6°" 8.0+1.1 11.7 £0.94% 1.0+0.4 9.2+0.94%
FARAMIT 9 7.5x1.84% 8.3+1.5 10.6 +1.9%42 1.3+0.4 8.2 +£1.94%
FHRTS 10 6.3+1.0%2 7.5+0.924 9.9 +£0.8404 0.8+0.2° 7.3+1.1004

W HIEWALILE, *P <0.01; SHEIZ e, 2P <0.05, 2P <0.01; 5 — H W4 L4, 4P <0. 01
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R2 AR EY

[x+s /M(IQR) ]

2157 n hs-CRP( ug/L) TNF-a(pg/ mL) IL-6 (pg/ mL) NO( pwmol/L) ET-1(pg/ mL)

IEH 8 1.87 £0.24 59.60 +16.55 1.77(1.09,3.91) 6.73 +1.34 1.39+0.58

R 8 2.57+0.17" 89.59 +16.27 " 2.01(1.15,2.59) 4.01+0.87"* 2.41+0.81

HIXUIR 8 2.24 +0.18%% 61.15+32.96%%  1.55(0.64,2.48) 5.53 £1.32°% 2.00+0.97

FAEAIT 8 2.39 +£0.27 74.55 +10.20 2.52(2.06,4.29) 5.05+1.86 2.37 +1.39

FHRJ7 8 2.29+0.21° 65.59 £15.40% 1.70(1.23,2.01) 5.01=1.30%% 1.71+0.32
e SIEF4IE, P <0.01; SR L&, “P <0.05, 24P <0.01; il &% B4 8 L, i 4 8 Mrd

", |

W ANIERY; BA
IR Coh — HIXUITAL;
DA EARARIT 4l ERFHR
Jref s sk R S g AL
ALk

1501

-d(RFU)/T
)
o

o
2

=

é@%@NWF%rﬁf
S 3 4.5 4) v

TE 2 #4H F 3k TNF- amm%

F N5 (i

£3 KT TNF-o G 4Lib BHM: 3 2k A
TNF-a mRNA £iEHE (xzs)

2151 n TNF-a TNF-a mRNA
EH 10 11.18 £0.94 32.92 0. 11

] 8 24.85+2.59 " 39.10 £0.39 "
UK 8 20.33 £2.09 33.13 £1.89%
FARARTT 9 17.17 £3.41° 33.32£0.49%
FHRIT 10 16.63 +4.03% 32.99 +0.03%

I SIEWHAILE,

s
o mE3 %éﬂiszﬂﬂivWE\ﬁa R AL (x100)"‘

W\>

V§
P15 2 VW mRNg@“ WA 2 2 T o
PR 5 BHE 5

*P<0.01; 5B AL, *P <0.01

i ANIERAL; BARIE
4l; CH=MIUM4L; DR+
Aty T4l ENPPRTT AL
ST Y B AR b

E

f%HJLE’JHﬂ*ﬁEP

&
BT LN omfgéé%ﬁw
SRR B AL 5o L TS 1R
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x4 STk vVWF Rzl L MR
VWF mRNA FiE K (X £s )

2053 n VWF vWF mRNA
EH 10 5.67 +1.50 29.06 +2.42
Y 8 13.47 £0.25* 26.36 +0.93
HIRUIR 8 12.01 £0.83 29.40 +2.17%
AT 9 13.18 +1.52 27.78 £1.40
FHRIT 10 11.87 +0.43 26.74 £1.57

T GIERALE, *P <0.01; SR s, 4P <0.05

300% -
5250- :
5200
& 1504+
% 1004 -
504

4 KA FEFk vWF Bfih Lk

Fr TR G UL ; Al T2 L — OIS 2
ZHEEBHE , PR AT DL 22 8 e e (o JOURE , {H A B 2
W55 o 5 E A U, B VW A 2 AL B M%< T
(P <0.01),vWF mRNA £k 2% LG E
X(P>0.05) . SHERA A, ~HXUKH vWF mR-
NA kTR (P <0.05) .

Wi

BEAERF 5T B 28 F 52 HL AT V5 i 4% Ak 8 34 1 2 3%
(9 PHRTT , BEZ IR T A AL R R "% F ELGHA
TR IKAEALA 257 o A SCHFFE R, PHR 7 %) B
T R s 2 Jok R Ak 2 4 TR R, A o A AR A 1t P A
hs-CRP 1 TNF-a, -3/ 8 ik TNF-o iz 4146 FH
PEFIE M TNF-o mRNA ik, Bon H 22 R
SHEPURIGE . RSN E SRR/ 1 AS B
AT TNF-o BEPEBI ™ . TNF-o 1755 40 i 15 266 B 43
+ - 1 (intercellular cell adhesion molecule-1,
ICAM-1) | I E ARG 7 — 1 3k B, IR k20
JfLP ROS (7% F1 p38 Wik, & NK-kB 1",
TNF-o i § 35 i Kk % 1& A ('scavenger receptor
class A,SR-A) FlE4E KA A LA B IR B 11 32 1K1
235,11 IL-6 HiE S SR-A 31k, FLIKr NF-«B 5
S R TNF-o 375 5 B9 36 7K 40 I R SR-A R
FikUO L I HRBUW S R I MAPK/AKt/NF-kB 1%
SIE S LIS IT TNF-o % S ROBEMI > TRORE 0 Y
A FA TR T ] TNF-o0 35 519 MMP-9 72 4E | 3f:
I N NF-«B A1 AP-1 DL A 3= 30 Bicr- i L

e (HASMC) fiiE#' ™ o PRy B T3 TNF-a 5
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