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BE BH 353 8 L& ok X R (Spontaneously Hypertensive Rat,SHR) 7 % i 4% #% bk & 4m ffL - 19 % 4m i A8 2 AF R A itk & 81K
Y5 09, FT i IR 8 JA# Wistar X .8 JA# SHR(SHR8W )#= 13 J&#4 SHR(SHRI3W), ki B 2 B EM A BLS , MG B /%
BTER AR M, @k, T ERB RO DA KA RO G @I - A K 8 e E (Rolling
leukocyte-endothelial contact time, RLECT), i VasTrack B ZhMl & & 3 &% 0 23478 Al 2, SHit A e 2l s 4 ik
¥ AR, Z5E :SHRI3ZW # & 4 i % 3 % B Z 1% T Wistar; SHR8W #= SHR13W ¢ RLECT 3 2 & 1% T Wistar, H SHRI3W #j
RLECT 2 #4&F SHR8W; #t —F 4 BE R 5 BG , 01 & A FFE 10~20 pm FRBH T AL EZF; SANAERBANT,
SHR8W #= SHR13W #) RLECT 3§ & JL £ F. SHRI3W ##k & % W % o % % F KT Wistar 7= SHR8W ; SHR8W & SHRI3W ¢4 %
WY k48 #0034 25K T Wistar; SHRI3W 493k & 8 35 /1 454 2 54K T Wistar, 4512 : SHR ) % L4 Bik & 2m iR 3 # % RLECT
WY, A & IR B R R R R B AR P 69 5 R 4, % RLECT R SHR B #4 M4k, &or & SHR # &5 M 4% 2 fk
&
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ABSTRACT Objective: To explore the venular leukocyte-endothelium interaction (LEI) and micro lymphatic vessel contractility in
SHR mesentery. Methods: Animals included 8-week-old Wistar rats, 8-week-old SHRs and 13-week-old SHRs. All rats were male.
Following anesthesia, all these rats were fixed before the exteriorization of the mesenteric tissue. And then, microscope was used for
recording a video of mesenteric microcirculation. According to the video, rolling leukocyte number and RLECT were calculated.
Diameter and contract frequency of micro lymphatic vessel were measured automatically by VasTrack software for calculating the
lymphatic contractility indices. Results: The number of rolling leukocyte in SHR13W is significantly lower than that of Wistar before
diameter gradation was conducted. The difference among the three groups was not found in the 10 ~20 wm range after diameter
gradation. The statistical difference in RLECT between Wistar and either SHR8W or SHR13 was found again after diameter gradation,
but the significant difference between SHR8W and SHR13W found before diameter gradation was not found after diameter gradation.
Lymphatic contraction fraction in SHR13W was significantly lower than that in Wistar and SHR8W. Both SHR8W and SHR13W had a
decreased total contraction index compared with that of Wistar. Lymphatic dynamic index in SHR 13W was significantly lower than that
of Wistar. Conclusion: Venules in SHR mesentery have a decreased number of rolling leukocyte and RLECT, with its number of rolling
leukocyte distributed not evenly among venules of different diameter ranges, while RLECT decreases with age in SHR, which means that
Lymphatic vessel contract ability of SHR is decreased.
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T iR AR AR L B PR T ZH A B " v SO " e
JEBEA T i A R A M Y B S sl T T IR 3 0 S i — A
WEERY, MG AH N REBCE T & R &R R e
I . RIS S S T MR R HE LR B DI fg
REAT B 2 i R AR, O PR RS Y — 1 T PR R 1 4
JOURRIE A AR o 1 A AR Y 2 e I R AR R A M
B — A S T PRI 2R B, A S B RS (] JRT i B 2 e il R
Fl(Spontaneously Hypertensive Rats, SHRs)Jl# 22 I s Jik 74 13 21
VR ZHE IR0 A - N B AR 2 it ] (Rolling leuko-
cyte-endothelial contact time, RLECT), XH#/EHF & 45 5 & 1LE
DGR IR AR

TE G i A8 e R DA U A B RS B B S —
O3 bk LS A RIS S R R B RE I B ] T AL AR,
7 725 ML 55 b LA IR AR AR R R SG 2R L 18 R B, AT S i it
e SHR 5 Wistar B2 [H] (it U048 W e R A8 A i 22 5
WIALEET 8 &M v i e i A I 2R B0 2 48 Wi s e e 1 7
o

XF SHR fofr Ik 1 40 B - P4 2 440 B AH B A TS (LED) Ak
LB AR R O BIFST L KA R I 2 S L) ) TR A ER IS 7 1L
T 75 4 o 977 B (A NS B Al

1 MR 575

1.1 #44

T HHEYE 8 JE Y Wistar (n=10) .8 J&#% SHR(SHR8W )
(n=10) % 13 [ # SHR(SHR13W )(n=8 ), i Tt 3 43 | 4 51
s AR RAF, S AT HIES : SCXK(51)2012-0001, 3
Wi % 5 S0 26 v ] 2R 2 B & b B R 5 2 B A A
SIS IIZE B SO S 1AL
1.2 7%k
1.2.1 BFREREARNE KB 3 % E L Z4 50 mg/kg
Vs SRR TR I , e SR S A 8, W ol P R 2R A e 1B
TR i A B R B PR LS5 L ACM. i fl T LR W
R IESLIE IR IF 245 SVSine AR AT fofe # k F Rk B4 48 3R 47 5%
%
1.2.2 LET484R  IBCSRAR , B HETC 4 30 AR 10-40 wm 95K
#ilik, TR 45

[ 21 7% 3%k (number of rolling leukocyte): {37 i [H] P 38
T B AE P — T R Bl AR TR B s SR LA
TR 65 % sl ) 3k B I I 3

AR A0 - P9 R A0 A BT E] (Rolling leukocyte-en-
dothelial contact time, RLECT ), {515 — i B 7 501 4 4 11 40

R S E Ry V, e 5 B B (1 ) I A5 PN B 142 ik i)
S UV 25 B st IE] Y (1 min) (3 40 278 315404 n, ) RLECT=
V14 1/V2+ -+ +1/Vn, BIHGRZE, BEE A 100 wm fY— B
T bk ok 1148 RLECT,

123 Wik EBEWRESFIERR R 0 A
(R L4, 32 H] VasTrack® 22 Fll & F 15000 EL A8 1 32004
F(a) JREFR A2 (b) JR/MEER A48 (ORMBESH1E(d), %
Zhang J Y asuda™f1 Goto" i i J i3 L T =/ Mibk L4
W R - WA 204, B Index T=(b™c?)/b?; Sl 4 i P 4, B
Index II=a(b>c?)/b?; Ik 4 3l F148 %, Bl L.D-Index=100a(b-c)
1d2,

124 Gitain L, xx SD 3R, UIFEAUiT481T
22000 ff SPSS 17.0 A7 He 244 R,

2 #R

2.1 FEMEMOELE
KEURBIFATSUR SR IEE 5, A O, 8 Jiild
Wistar & BRI 24 115+ 15 mmHg, SHR 8W Ifil 4 164+ 10
mmHg, SHRI13W |fil JE5 179+ 23 mmHg(F 1),
2.2 fERRk LEI 2L
221 AMMEZET/LX 5 Wistar 4L, SHR8W [ 41l 7%
BE0E (41,384 21.79 4 /min vs 60.83+ 28.87 4~ /min ), {HT5
GuiteE 25 ;5 Wistar A L, SHRI13W [ 40 M vR 2h 4k i 25 sl 2>
(38.73% 22.79 /> /min vs 60.83+ 28.87 /> /min,P<0.05)([& 1),
SRR A0 VR ShETE 45 A R) 1 2% 57 RE 5 AR BLAE AN R 4
BHAMPERIK, i — P AR RS 10~ 20 pm
20~ 30 wm J 30~ 40 pm 21, SR EH 10~ 20 pum g5
™, E 0 sh B Wistar, SHR8W Hil SHRI3W 4341
30.25% 13.14 /> /min 28.5+ 15.63 4~ /min fl 27.7+ 13.20 4
fmin, H 25K WG X 520-30 wm 250 T, SHR8W Al
SHRI3W 1 1 40 MO 7R s 4534 1 (% T Wistar (39.38+ 22.20 4>
/min vs 84.25% 23.06 4~ /min,P<0.05;53.75+ 28.79 /> /min vs
84.25+ 23.06 /> /min,P<0.05);30-40 wm 2% 5~ , SHR8w [ |1
AR SEIL T Wistar (56.25% 19.40 4~ /min vs 68 16.70 4~
/min), {HFS: 2255, SHR13w (19 40 M 7R 30 88 E L T
Wistar (37.50% 19.21 4> /min vs 68+ 16.70 /> /min,P<0.05) (¥
2)s
222 RLECT Z{ 5 Wistar #1 L ,SHR8W AY RLECT i 3
Wk (41.68+ 29.22 s/(min-100 wm) vs 105.28+ 53.44 s/(min -
100 wm),P<0.05); SHRI3W 1§ RLECT & 2 i F Wistar
(38.54+ 38.56 s/ (min-100 pm) vs 105.28+ 53.44 s/ (min-100

3 1 Wistar, SHR8W #0 SHR 13W zh kIl [
Table 1 Arterial blood pressure in Wistar, SHR8W and SHR

Group n Blood pressure(mmHg) Heart rate( times/min )
Wistar 10 115+ 15 404+ 13
SHR8W 10 164+ 104 380+ 19
SHR 13W 8 179+ 234% 397+ 10

iE:A 5 Wistar WEFHGHITFER X, P<0.05; #: 5 SHR8W HEFHFITEE X, P<0.05,

Note:A : P<0.05 vs Wistar; #:P<0.05 vs SHR8W.
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Fig. 1 numbers of rolling leukocytes in mesenteric venules in Wistar,
SHR8W and SHR13W
*: 5 Wistar HERBSITEEY, P<0.05,
*:P<0.05 vs Wistar.

120
B@Wistar

100 BESHR8W

BSHR13W

*

20

number of rolling leukocyte/min

10-20

20-30 30-40

2 RNEIEZERS T Wistar, SHR8W K SHR13W 7 Z BE i ERBk A 40
*: 5 Wistar ZRFRITFE N, P<0.05
Fig. 2 Numbers of rolling leukocytes in mesenteric venules classified by
vessel diameter in Wistar, SHR8W and SHR13W
*:P<0.05 vs Wistar

um),P<0.05) F1 SHR8W (38.54% 38.56 s/ (min-100 pm) vs
41.68+ 29.22 s/(min-100 pwm),P <0.05) (& 3),

140

120

100 F

* *H

RLECT (s/{min-100um))

Wistar

SHR8W
3 Wistar, SHR8W % SHR13W #J RLECT
Fig. 3 RLECT in Wistar, SHR 8W and SHR 13W
*: 5 Wistar HERBRITFE N, P<0.05; #: 5 SHRSW HERESFIT
8 W, P<0.05,
*:P<0.05 vs Wistar; #:P<0.05 vs SHR8W.

SHR13W

PR KAE AR 4R B 10~ 20 um 20~ 30 wm % 30~ 40 wm
SEAEH, PrEE R R 10~ 20 pm . 20~ 30 um K 30~ 40
pm =AERHS T ,SHR8W Al SHR13W f) RLECT 4 i
X F Wistar(34.38% 16.72 s/(min+100 wm) vs 107.36 17.73 s/
(min -100 pm),P <0.05;39.83 & 24.73 s/ (min -100 pm) vs
107.36£ 17.73 s/ (min-100 wm),P <0.05;47.22% 28.16 s/ (min-
100 pum) vs 172.16% 45.07 s/ (min - 100 wm),P <0.05;40.67+
21.91 s/(min-100 pm) vs 172.16% 45.07 s/(min-100 pm),P <0.
05;49.81+ 18.87 s/ (min-100 pum) vs 85.62+ 23.46 s/ (min-100
pm), P <0.05;30.44% 20.11 s/ (min-100 pm) vs 85.62% 23.46 s/
(min- 100 wm), P <0.05) (&l 4),

250
@Wistar

200 SHR8W

150 @SHR13W

RLECT (s/{min-100um}))

10-20

20-30
4 RRIERZHR T Wistar, SHRSW F SHRI3W [ RLECT
Fig. 4 RLECT in Wistar, SHR 8W and SHR 13W classified by vessel
diameter
*: 5 Wistar 9 BESHITEE X, P<0.05,

*:P<0.05 vs Wistar.

30-40

2.3 BRI

SHR8W Y& 45 43 B Ik F Wistar (0.68% 0.17 vs 0.79+
0.07), BT Ht 2225 5 Wistar] 3W FIE 408 Z L F Wis-
tar (0.35+ 0.10 vs 0.79+ 0.07,P<0.05)f1 SHR8W (0.35% 0.10 vs
0.68+ 0.17,P<0.05)(& 5).

0.8 -

04

Index 1

0.2 -

Wistar SHR 8W SHR 13W
5 Wistar, SHR8W #1 SHR13W YU 45 53 i
Fig. 5 Index I in Wistar, SHR 8W and SHR 13W
A5 Wistar B2 RESITEE L, P<0.05; #: 5 SHRSW HIERAHL
HFEEX, P<0.05,
A : P<0.05 vs Wistar, #:P<0.05 vs SHR8W.

SHR8W F1 SHR13 {8 S S48 i 1 45 B2 1 3% IR T Wistar
(5.30% 2.07 cycle/min vs 7.96x 1.30 cycle/min,P<0.05; 5.07+
1.87 cycle/min vs 7.96x 1.30 cycle/min, P<0.05), SHR13W F &
45 T HEFE B T SHR8W(5.07+ 1.87 cycle/min vs 5.30% 2.07
cycle/min)  (HICHE 7 22 5 (151 6)

SHR8W Fitk EL A8 8 J1 $8 I F Wistar (3.77+ 1.80 cycle/
(min-pm) vs 5.09% 1.40 cycle/ (min-pwm)), SHR13W {4 ik [ 45
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s 8 BT SHR8W (2.66% 1.30 cycle/ (min-um) vs 3.77+
1.80 cycle/(min- pm)) , (HF T4 11222 % . SHRIZW Fyik L&
) 18 8 W E AL T Wistar (2.66% 1.30 cycle/ (min - pum) vs
5.09+ 1.40 cycle/(min- um)),P<0.05)(&l 7).,
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6 Wistar,.SHR8W & SHRI13W [ s 455 13551
Fig. 6 Index II in Wistar, SHR 8W and SHR 13W
A5 Wistar IERBLHITER X, P<0.05,
A : P<0.05 vs Wistar.
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Fig. 7 L.D-Index in Wistar, SHR 8W and SHR 13W
A 5 Wistar HERBLHITER X, P<0.05,
A : P<0.05 vs Wistar.
3 91ig

2002 4 A A AL R WoR, BE A & LT 83
18.8 %, 5 1991 4F b4, & MM HIBER IR TT 2 MR 6l 224 fr
W, RS kA E R B FEAUKE . S iEE—F "
DM LEAAE ", BR300 M8 RS I B PPl (fE
BRI 2% AR B R I R )M, S FR B AT AE i 1L
B AR N e v B E A O, T R A i A ) — A 2
PR A2 200 T B T A5 P B YR Bl KGR T N A%, 5 ke 2H
LIS, DRI, LEL 2 5 sy AR5 7S i — I 0 L8 R o

P - P R 4 2 s i ) B 5 B %) 1 4 ML - P ez 4
e fil mE )
ALECT)#1 RLECT!, & ifil i & A= B, 1 40 RNl ok PR 2z 4
JLA R BREVE PGS , 30 ALECT /b0, 19 2 4 v i e K BU)
BN 5 HK N K 2 ERE ) P- B R A Al 33k 1Y P-
PR EMEE (LA -1 (P-selectin glycoprotein ligand-1, PSGL-1)
U G D | B0 A A TR S A 8L , RLECT iz, i
AHF5E % B, SHR8W 1 SHR13W f) RLECT ¥ 5 4% F Wis-
tar, H SHR13W () RLECT .k F SHR8W,iX % H] SHR [
RLECT yii/b>, H RLECT Fifi %5 JE#4 B4 iz o 5340, A0

(adhesive leukocyte-endothelium contact time,

KB, SHRI3W (4 1 240 R sh 8 . IR T Wistar, ix 3% ] SHR
17 2 ARV 11 A L VRS Sl a2 , JFL s PR A 2 ey M o L
R R BER Sl AR /D, RLECT tipE 2 i) o

IR A0 A A A L] 1422 S R S R I AN ) 4
RGN AR R WARE o DA RSO AR 0 U , X
HEAT LB

AR STIHT I AR LRI, —ZH IR 1 40 R S AU A
ZE St AR UG , S S LR EAE 20~ 30 pum 1 30~
40 pm ARG T, 10~ 20 wm BRG] T H H AR S EHOR
25 R AT AESE 10~ 20 wm AR LR R, fE
I A AR AR D X LA I 1 A VR S 22 e o 1X R,
P20 VR Sl AN [ A AR 3 TR Dk ) A1 2 AN K 20 B i i
—PUARE RS 5 I R AR R SR A TG R (AR

7T RLECT, 4542472 Hi, SHR8W F SHR13W {4 i}
F{KT Wistar, H. SHRSW Fil SHRI3W 2 [H] 4 i} 3 22 57, (H 4}
%) SHR8W il SHRI3W Z [0 i 22 S 0 2%« A A2 70 9T
SHRI3W f) RLECT .l SHR8W; M 745 MEFR I T,
Wi ) RLECT Jf- 08 1 35 22 5% o HED LI, vl BB 45 1M E 1R )
BT, SHRI3W B PN B AN 1 2007 A FOR BfE o0- 7eKice: |
Yj SHR8W [LHHEIT , M A 1Y RLECT Jo i 225+

T MR A AR RE b, DREZXHLAY MLAE PN B 200 MR T3 5
BB LA A0 A1 R A R PR, S8 R A 55 e Bl I
WO BRI, P TRk L A8 4 1A B 200 - JULAR
OB, FRA TR 7 e 0 8 A e R b BRARGER K LET &
AU S TRtk ELAE R D RE A R T I X R T Y
5.

Wi o3 B AT R A WA IR R R ARSI R
W], SHRI3W Ui 70 B I T Wistar Al SHR8W, X ]
W 1o AL P A A R L A WA i E D/ ) o

SIS M TR S A 7 BT WA IR SRR, S T B
AL AL BRALRE 1. ASSE86 % 8L, SHR8W J2 SHRI3W FY
SR T PR B IR Wistar, X B R A A I B
A I ) A A L TR S 2

WA S D B Wk B s . ARSI R B
SHRI3W fk LA 3 Ty 880 R T Wistar, R L4452 fiE
TR RES

REE LW, SHR fi 7 B GoM LA i e 1 TR,
FLAASON SR B Db o 9 B 1] g BELA T o 7 e Y 1
T, U YR L R K 35 o K L T P v I A R v Y
BUSHE T L 3T BB e I P A L8 P B A R T3 e o 1 I
A7 TR T RO LA S R Y o DRI LR PR e LR K
AR SRR VR FTRIAILAR 6 TR AR 85 I & AL i 1 e L
FRBIB R BA B
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