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B OFE e RAKXKEEEIS LA SEMIE MR AR ERE L, XA MCIP 7 HR AL B
BAR, EAMBTTFHERY 104mMaIkAE. AREESE, URNIIREREFR
BEER, ATHRHHREOERCHAEFEBNOBORELRR, RIONEXT —1TH
MEEA MRS AR (RBG)EHE, EXTHLETRBGHERSHEARZHE, R
WLWPAR, x RBCEHE SN RMHXEHTTERBAHT, £HRIAN, RBCGHE
EHENEANBRBETIMRZ ¥ SH, ERBUOFELNOREFELTE, &M RBG
EHELHCTENAR.

XA T (RBCs columen), RBCs B, i3y
S¥#8 RIS

AXEKRBHLEWREM L, #E7TREMEAREEIR, FRBERILERSN
TRERFEEADIR B, & xf Mk 5C 018 20 B 53 49 BF 50 M GRUML IR b I3 2 #9358
B, RMNAH, MaikMBEEF EBLHT 2 MW" wmaRE, XRER MK
AT, A RBCs R TP ORMM, $E 8 8% B M40 M 69 il 3% )Z (cell - free
plasma layer). fEK MLid 2+, B FH MR EEARWFEE, MREHER, HORBCsH: a8k
P #. RBCs REHRE, MEEHE (KEMHIERRE), RBCs AR BAHEE, X2
RAMBAEBRWEERA. i TOREB(HCT) RO ARERSLMERZH,
EREBEMMBPHMERBEIIIEHEGTEXWERBERIRE, THERBEKRES
T4 R mMIES IS mMAEEL, I, AHREXT RBCs BHE, ERERK
Ko T R R S i FE AL IR IR R AR AR, AR SO xR B4R 42 ULt 3h B O YR 7E ) I PE K
EEBRPHMEELASBTESEMN, 33 RBCs BHAUE S RAHE X HHTHR.
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1 MR5TE
11 XBHNUREDAR

AR ER 12 Rl Wistar KB, 6 ~ 788, K& 142~224g, HPEHEFH%¥
B O . R Beaz AR F D HARSVBAER WS, Hil kTR
PREEMEE, ALY THAkTMER 533 kPa (40 mmHg) , 4k % 1 FE 4% 504
WHERATAR, KESHENERRE. EdSskiEEEEEHEREHA
RM - 6000 B4 B RAGERME, LROEL, AEMASaEgRs, d&0uns
B I 372 90 2 AT i R %

12 HFEFLAREFZSHAR

it EER R, A MCIP ZRE#HTHREER. Ml E E12. RBCs HE K H3)
121 MEAZ RBCSHEZHWNME

F A MCIP R0 RLE 8 &8 B R 5 5 RER
KNER, MEEE AAREER, XXREHEIH !
ME—K. MENEIABEEEREHKD, EERLE |
HEAKASDVHNEEINZ EENZ, UK RBCGHAS, N 0

v
T SE B4 T 0 3h A B B s
1.2.2 RBCs 3 [ i ¥ &t 1200
R MCIP R & 9 € ARE SR, M&$.0 RBCs =
B, LM% 2500 um/s, XELHA G HRE M1 W EEAE
Lk, EX 3K, BOFHMA.
W LS A LR

1) E#HP— K — Kk
2) R — TEAH— KEH

2 £R

BMEERMEMURTUEN, EROKBRIKEIR P, HMaKPHRMEZEHHEK,
M AFEE, RBCs [MBERH, MREMNE, X7 R RBCs 42 ] & ¥ B A 45 14,
RIMNEX—TFHRERSHE — RBCsHBE, Ay, Rx.

2.1 RBCs B#iE

¥.=D,/D (1)
D, A EE, DAMENE. ¢, RWUIRMEZHEHL,
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v, =y,(3, 1) (2)
By,=1-A/R, £ é=A/RAMXMEZEE, W:
yr=1-4 (3)

LY RAWEE, D,~ D, HD, =D, Y HBRKME, ¥,..=1, HEFMEL
EREFRE.

2.2 LRMIE

HIBMETAFRGLREE, BEEMESUEE 117.7~151.6 um, RBCs B # E
BAMEA1, EEM RBCs BHUE RN 081, LBV EMBERKEMRE/NEDFH: 2185~
F15.8s7".

£1 HO¥EE RBCsEMEK. MUITEMER

D D, ¥, ¥
g /um /pm D./D /s
E%# 151.6 123.5 0.81 21.8
147.7 119.9 0.81 21.6
147.6 122.7 0.83 10.8
% 18 138.8 114.9 0.83 8.6
139.5 123.8 0.89 5.8
139.1 132.3 0.95 5.8
K 113.0 113.0 1.00 6.0
123.7 115.7 0.94 72
134.5 114.1 0.85 7.4
AW 141.9 113.4 0.84 8.4
146.3 110.9 0.76 11.0
129.1 94.5 0.73 15.4
wEH 136.2 107.6 0.79 21.4
1.00
_ W E
23 RBCsEHESHIHI ML ML g 050 . A
KRB ZIMERD KN EFEHET E 050
S RA kTR, RBCs BH#EEH 0.81 g
BMAE 1, KARPLTEAMBKIN, & 0.70
RBCsB#U¥ H 1 B 1K 5 0.79, RBCs B 0 8 2 16 0 4
HEESRU RO EAXREZTREL (B By /s
®2). B2 RBCG:EHBESHERENKRTE

BUER S Y, —7 KR XA R
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H: a. B bHFEEH, 9o AR EIGRBTUIEM,
')"o=')"=m')"o=6-05—l
B, WA XKML, BER/N_FREEEASTER:
S a=20.27 b=283 f=080
FAKER: «=10574 b=335 B=0.5
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HUBHIRE /s BT § /57!

A3 BAATRELELRBBN ¢, —7 R
f A 3. ALAEH (4) AREFHNETRNE

3 g
31 RBCsEHESMHFEFEIL

(4)

B 60 KN, B B fA 1 xd /N JL U AR 7= A2 R B MK 5T B £ B sh Bk I 9 49 7E kR 2R
Prothmtes . OB M S AR DAL M MO B AR T R A AR IE R (5. EARBER Pl
i K B 82 8 AL O Bh K ML S 7E o ot PR R SRR IR SR MR M MR R B, EERAEL
BT, /hahbk. BUEhRKM I B s (WA 4). RBCs mhEH, BHKER— LA
MEMRZ, HHhgik, Hih, RBCGHERREAARZEYTIN, HMERKR, M0k
HEEZGHE, FEMRAERAWEA, B RBCs BHE ¢y, AWK, HMEREMHXK,
RBCs BB FI B NMILE M BEEE Lo, MERESEL 2HBRRE, ¢, =1, y, EXEEN
L 5A A M AR T S A B Bh A A AL, RAMIMAER MR EIAL N EBEER, ERRES

Visly o

v _{ ¥.(r, 9)=D,/D 0<r<R-A
' 0 R-A<r<R

(5)
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32 RBCs HiBEKTEMBIRRESEPHIBX

Ok 32 03008 3R R DA BUM VR FE AL SRR ME SR BB 0 AR AE /Y . SRS AK LA B IR R A xT 39 4
EUELRFER, YW REEEFME, RBCCHRMBERME, RBCAHAKRLE. 4
WYIRAEREM, RBGCHEERAWIEK, ¥, AR, HWIERRERIE—EFE ),
B, MM TELWE. ¢, =1 FABRARBGEHE, FH—-RIINFBEARTERTE, #
. mMARSAHEARMAEER(BE S SBARRRG, MBESEEEE, BFEH
MERFRARR, FEMETFHMIE, 040 5% 8 R SEME RBCs BE, RAIFEDIC
UREZERENERE, KRATERE. EXATR ¢, HHEXGHF, BINSKET ¢, -9
MERXER:

¥, =a(i—7) " +8

WAL RPR, FETERHAG ¢, ENKEREZENY ¢, E, RINWA, ¢, TLE

o B EAR A U8 BF MR VR B R BR 2 W R 4R

33 RBCsEH B ¢y, 5 HCTHX %!

EMBREF D, MK LR (HCT) D MBR FE iR, ERMEMME + M 4048
KR ALmAEBRKES L, FRENARGEERBRERYIDAN, BEAEEFEREN
T, MEkmEPARnEBEOFEE, IARGOEORBHEYSLH4H, RIEFHER
mMBEMERFEZ —, FU, HCTEARMBEHFRRE LR IFAGEA, RATE LK RBCs
BHEY, EINBEFRORAEXSE, EEARMER TN EAXZTHEIRRTH
MmMBEFEILRAR, AT HCTHBEATHMK. RERNES, HCT 5y, ZEHMXHER:

Hct=k-y!

AP #AT T RBC BBE SR RE R ENBERNOHXEE RN, KLUE
HMBRENESUHMRETH—-SNER, HOWEH#T -2, GH TN IFNBULRE
A ERIEE. XTRBGEHESIRBERZAAXE, AR RBCs BBE & M
MEHFTHE-SIR.
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The Relation Between RBCs Dispersion and Pseudo
Shear Rate, Second Rheology Analysis of Hemorrhage
Shock Microcirculation Blood Flow

Chang Xiaonian
( Institute of Biomedical Engineering, Beijing Polytechnic University, 100022 )
Xin Ruijuan Zhang Jian
( Institute of Microcirculation, Chinese Academy of Medical Sciences, Beijing 100005 )

Abstract On observing the microcirculation blood flow of 52 rats suffering from
cremaster muscle hemorrhagic shock in vivo the microvessels in 150 um diameter on
the average, the diameter of RBCs column, the pseudo shear rate are measened, and
other microcirculation parameters are determincd using the digital image technique of
Xiu’s lab in the Institute of Microcirculation. Chinese Academy of Medical Scienccs.
A new microcirculation blood flow parameter, RBCs dispersion which is equal to the
ratio of RBCs column diameter to vessel diameter in microvesscls is put forward to
describing effectively the disorder phenemena the microvessel blood flow when
microcirculation barrier appears. The relation betwcen RBCs dispersion and pseudo
shear rate are analysed according to experimental data. The examination through
RBCs dispersion is more effective than that of HCT to reflect the pathological

information of disorder microvessel blood flow.

Keywords RBCs Column, RBCs Dispersion, Pseudo Shear Rate



