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ABSTRACT Objective: To improve traditional counting method of peripheral blood mononuclear cells, and investigate association
between quantity of peripheral blood mononuclear cell and type 2 diabetes mellitus (DM). Methods: Mononuclear cells of 30 healthy
people were obtained by density gradient centrifugation, mixing with different colored dilution and counting in continuous 5 days,
establishing interassay variation and intraassay coefficient of variation;Peripheral blood mononuclear cell of 29 type 2 diabetic patients
were gained by above-mentioned method; Plasma lipids were measured by 7600-020E automatic biochemistry analyzer. Results:
Mononuclear cells of healthy people were mixed by staining solutions, there is no statistics significance among counted numbers (P>
0.05); Comparing with healthy control, there is no statistics significance between absolute value of Mononuclear cells of type 2 diabetic
patients (P> 0.05), serum TG, TC, LDL were higher obviously, with statistics significance(P< 0.05), there is difference among results of
other index. In control, counted numbers of mononuclear cells were positive correlation with leucocyte (1=0.611,P < 0.05), negative
correlation with TC, LDL (r1=-0.550, 12=-0.605, P<0.05). In type 2 diabetic group, counted numbers of mononuclear cells was only
negative correlation with LDL (r=-0.104, P<<0.05). Conclusion: Numbers of mononuclear cells is no obviously association with type 2
diabetic patients.
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Fig. 1 Graph1 cytes handled by 3 dilutions in test under microscope( x40 )
*#:A,B,C HRIRK IBEERE MR 1 %7K ERER . 1 %Ik BEERIN 0.5% R AB LK
*Note: A, B, C represents 1xPBS, 1% glacial acetic acid, 1% glacial acetic acid+0.5%Methylrosanilinium Chloride.
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Tablel Results of cell counting handled by 3 dilutions in healthy control(x+ s)

Mononuclear cell( 109/L) Intra CV(%) Inter CV(%) P
Dilution A 1.65+ 0.61 2.70 4.18 >0.05
Dilution B 1.62+ 0.56 2.89 5.05 >0.05
Dilution C 1.67+ 0.57 2.93 4.60 >0.05

*iEAB,C IR E 1x BEERZE ik, 1 %K ERER . 1 %k BEER N 0.5% A AE 25,
Note : A:PBS,B:1% glacial acetic acid,C:1% glacial acetic acid+0.5% gentian viole .
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Table 2 Comparison of peripheral blood mononuclear cells and general information in T2DM and control group(xt s)

T2DM Control P
(n=29) (n=30)

Age(%) 58.7+ 15.6 57.7+ 13.8 >0.05
Mononuclear cell(10%L) 1.57+ 0.64 1.62% 0.56 >0.05
White blood cell( 107L) 7.38% 2.14 6.78+ 1.56 >0.05

Lymphocyte+monocytes( 10%L) 2.37+ 0.98 2.38+ 0.55 >0.05
TG (mmol/L) 2.11% 1.59 1.60+ 0.98 <0.05
TC (mmol/L) 430+ 1.50 5.03+ 0.94 <0.05
HDL (mmol/L) 1.09+ 0.45 1.33+ 0.40 >0.05
LDL (mmol/L) 2.34+ 1.04 2.84% 0.77 <0.05

2.3 ShEIM AN %R 5 AR FEARIE K 5 AT

TEXT R rh, B AR A M RS SR 5 20 2 T A G
(r=0.611,P<0.05), 5Ifi{F TC.LDL /K- 17 4H ) (r=-0.550,
r=0.605,P<0.05), i T2DM #H, B 4mi%ss RIS
LDL /K35 726 (1=-0.104, P< 0.05),5 H g #5475 8] TCHA A
Kotk
3 ik

AL, AN LG FERREE B0 A3 B AR B A% 2,
1% B R AL 5 AT SR LT 0 - M A% B . A Bl T4
e 1%0KBERRAN 0.5% Je /10 24k PR B2 A AZ A (UEZS
S ER 2 € N A N = W R iy G YR (D TR d ey Y Al
THAZREE o S50 W I Ju o I A 25 S0 aa 85 P Bt M0
TR, = A L TR HA e B AT HE
Mo AR RN R A AN RE ORI ], 4°C AR AE 5 KU
BB B AN IR R IRBE XL, AN e T4k SEIREU A
EDTA Hiig 4 i, AR T 2800k R AR busé A . AT
EAR AN SHRES | A 40 R 4, /T &0 43 8 PRI AN
TR ST R SR LB A AT AN S I 4 4% . EDTA X411 44

TR S5 AR/ AH S IR B2 R T 1.5g/L A X i 2 A% 24
JUFE A A R, 5% i8 40 g, T2DM 41 TG . TC LDL 7K
B TR, 25 HA G2 X (P<0.05), 1 HAh AR s S 1)
B TEER . MM, X B2 PRS2 Al s 2R
5 B I A DG (r=0.611,P< 0.05) , i 5 1l 3 TC .LDL 7K
EAAAE (1,=-0.550, r=-0.605,P< 0.05). T2DM ZH , BAM1Z 4 fifd
LS R AN LDL /K -2 456 (1=-0.104, P<0.05), T2DM
SR PR AR ZE L, 8 B A AL A s 2 MR AR
WA R TR, SN I B % A0 e S A A IR T e B 4Tk
WA AR, i A A ARNRIR B UL AYTE PR I TG
LDL-C /K- sz i, 29 DMOIRES T s S b P i (4G 105
1% B EALIE PR A T 5 5 T I A 56U, EPCs B3
() — R LA L, B 2k FLA AR o 5 A i B A% 40 i 4 o (i
2 RUME PRI & A & e AR DG, DT L B i s 24 B T
figt: . k5 i EPCs 35 3R89 i o A SE A5 RUESE P Z ) 3
NI RS, BB ZE y: (1)EPCs i BAMAZ 20 ffd LY f51)
/N TEF NAME I EPCs il /b, ST i A 4T A v 43
BSR4 EPCs {h 0.05%-0.1%1521 M4 |fi 4545 43 i, 75 45 Fil
R 22 SRS TR o, (LR A Ko B A T v 7 2 R B A



REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll4 NO.27 SEP.2014

+ 5289 -

AR IR BN, AR DME R A0 M S & A B g
IRARBNGEIT 2 3 (2)FFRAE R o AN 1 B 2 BIBE SR
S5 K B HHIFERAE , SERE I A AE TTREA B AZ A L 5T 334
TR, AR SCREAS Sy 2 TR PR SR P BERLR
R, 7T 8 RIS [7) 9o BIRBR 25T 40 B AN B 14 7 38552 WA (] T AN BE S
W L — ARl

A FE S I B AN A A X E AR 2 BRI 2

() TCHH AR A , B SR A R AR B AT B — 8 0 I A AE

(1 B E AT R REHEBR AR AEAR DG T B, T AR SR ICEE 2 UM R Ik

LA A P9 S TR {511 Fe 39— 2623 # A1 JA L A % 200 e H e

IHRE SR AIAHSCHE , IR REAS RN 2 UM PR S bk il £ 5 18

I P A A A o

& # 3T #HR(References)
[1] Kuliszewski MA, Ward MR, Kowalewski JW, et al. A direct
comparison of endothelial progenitor cell dysfunction in rat metabolic
syndrome and diabetes[J]. Atherosclerosis, 2013, 226(1): 58-66
[2] Wu H, Riha GM, Yang H, et al. Differentiation and proliferation of
endothelial progenitor cells from canine peripheral blood mononuclear
cell[J]. J Surg Res, 2005, 126(2): 193-198

[3] Asahara T. Cell therapy and gene therapy using endothelial progenitor
cells for vascular regeneration [M]. Handb Exp Pharmacol, 2007, 180:
181-194

[4] 52, BEARA, B Eli, 5. 2 240 s 4 908 dn 35 A A 2 B 4
F A -1 R KT AL B g A KR AT R[] ER B R,
2008, 24(17): 2972-2974
Zou Yi, Xue Yao-ming, Yi Zheng-shan, et al. Relationship between
the expression of hem oxygenase-1 in the peripheral blood mononucle-
ar cell and oxidative stress in newly diagnosed type 2 diabetes [J]. J
Prac Med, 2008, 24(17): 2972-2974

Tousoulis D, Andreou I, Antoniades C, et al. Role of inflammation and

—
W
=

oxidative stress in endothelial progenitor cell function and
mobilization: Therapeutic implications for cardiovascular diseases[J].
Atherosclerosis, 2008, 201(2): 236-247

Calzi SL, Neu MB, Shaw LC, et al. EPCs and pathological angiogenes-
is: When good cells go bad [J]. Microvasc Res, 2010, 79(3): 207-216
ik E A, kAR, Aok, . e F WAL RIS T B IR AR AR AL P 8h
VR[] + B i e &, 2012, 17(1):73-75

Zhang Mei-hua, Zhang Wei, Gai Ling, et al. Role of endothelial

—
N
b}

—
~
—

progenitor cells in the treatment of atherosclerosis[J]. Chin Cardiovasc
Med, 2012, 17(1): 73-75

[8] Ma ZL, Mai XL, Sun JH, et al. Inhibited atherosclerotic plaque
formation by local administration of magnetically labeled endothelial
progenitor cells (EPCs) in a rabbit model [J]. Atherosclerosis, 2009,
205(1): 80-86

[9] Issan Y, Hochhauser E, Kornowski R, et al. Endothelial Progenitor
Cell Function Inversely Correlates With Long-term Glucose Control
in Diabetic Patients:Association With the Attenuation of the Heme
Oxygenase-Adiponectin Axis [J]. Canadian J Cardiol, 2012, 28 (6):
728-736

[10] Liu XL, Li YJ, Liu YZ, et al. Endothelial Progenitor Cells (EPCs)

Mobilized and Activated by Neurotrophic Factors May Contribute to

Pathologic Neovascularization in Diabetic Retinopathy [J]. Am J

Pathol, 2010, 176(1): 504-515

Avogaro A, Albiero M, Menegazzo L, et al. Endothelial dysfunction

—
—
—_

—

in diabetes: the role of reparatory mechanisms [J]. Diabetes Care,
2011, 34(2): S285-290

[12] Ueno H, Koyama H, Fukumoto S, et al. Advanced glycation end
products, carotid atherosclerosis, and circulating endothelial progeni-
tor cells in patients with end-stage renal disease [J]. Metabolism,
2011, 60(4): 453-459

[13] Napoli C, Hayashi T, Cacciatore F, et al. Endothelial progenitor cells

[}

as therapeutic agents in the microcirculation: An update Review [J].
Atherosclerosis, 2011, 215(1): 9-22

[14] Maiolino G, Pedon L, Cesari M, et al. Antibodies to malondialdehyde

=

oxidized low-density lipoproteins predict long term cardiovascular
mortality in high risk patients [J]. Int J Cardiol, 2012, 12 (1):
S167-S273

[15] Puddu P, Puddu GM, Cravero E, et al. The emerging role of
cardiovascular risk factor induced mitochondrial dysfunction in
atherogenesis[J]. J Biomed Sci, 2009, 16(10): 112

[16] Hill JM, Zalos G, Halcox JP, et al. Circulating endothelial progenitor
cells, vascular function, and cardiovascular risk [J]. N Engl J Med,
2003, 348(10): 593-600

[17] Gémez-Guzman M, Jiménez R, Sanchez M, et al. Epicatechin lowers
blood pressure, restores endothelial function, and decreases oxidative
stress and endothelin-1 and NADPH oxidase activity in DOCA-salt
hypertension[J]. Free Radic Biol Med, 2012, 52(1): 70-79

[18] Fadini GP, Miorin M, Facco M, et al. Circulating Endothelial

=

Progenitor Cells Are Reduced in Peripheral Vascular Complications
of Type 2 Diabetes Mellitus[J]. JACC, 2005, 45(9): 1449-1457

[19] Fadini GP, Sartore S, Albiero M, et al. Number and function of

—

endothelial progenitor cells as a marker of severity for diabetic
vasculopathy [J]. Arterioscler Thromb Vasc Biol, 2006, 26 (9):
2140-2146

[20] Cavusoglu E, Ruwende C, Chopra V, et al. Relation of baseline

=

plasma ADMA levels to cardiovascular morbidity and mortality at
two years in men with diabetes mellitus referred for coronary
angiography[J]. Atherosclerosis, 2010, 210(1): 226-231

(E#% 5256 W)

[18] DeCara JM, Toledo E, Salgo IS, et al. Evaluation of left ventricular
systolic function using automated angle-independent motiontracking
of mitral annular displacement [J]. ] Am Soc Echocardiogr, 2005, 18
(12): 1266-1269

[19] A ST, M EH, ERAN, 5. 0 IURE 03045 3 B o Ve = R 5% BLIAL %
e BF R[] F E EFHEIK, 2008, 24(7):1048-1050
Xiong Wen-feng, Zhao Bao-zhen, Wang Er-song, et al. Influence of

myocardial infarction location on ischemic mitral regurgitation [J].
Chin J Med Imaging Technol, 2008, 24(7): 1048-1050

[20] X EA, k3, W, F. SEEEIRKM F = R IFIFALAIRME £ E
Kegs HhaeJ]. F B EF B K, 2010, 26(1): 79-81
Wu Wei-hua, Huang Yan, Lu Jing, et al. Evaluation of left ventricular
global systolic function with two-dimensional speckle tracking of mi-
tral annular displacement [J]. Chin J Med Imaging Technol, 2010, 26
(1): 79-81



