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HRAE 2013 4F C2E NSNS R 2T o B L S0 s WiksiE,
MR TR =W BB O N RHRIE T 46 2556 A1 CAS Jil N o 0TIk H 19 N kAT
BEMLAY L (SR80l 23 N, XPHEZ 23 N, SESe2i BB 347 1 F & /K RN S it 5 1
FRAE T T, X R B AT H U R BOE T . A 20 R 2R 48
FRERERE, SRR NG R ESKMAESN 900mL, Hrp, R, o
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BEAT LA R A
e 7N EFL 1L (HPLPIL) A1 Morisky ARZGHK MR35 (MMAS-8) i

L MRAAGK A REE CAS B 7 M H DK ML I% AT 2% 1Ly 2 2 o B i 2% e Ao 3o Fsh )
EAERE (TC) | R EREAMER (LDL-C) . HM=H (TG) &% L5
HHEMER (HDL-C) .

2. B HOAS T : 30BNk Y -HH B B CIMT D » BT AT A\ G — i FH A = 76 117 S2000
LA, SRRk, 7~10 MHz JIR, KA B REUmEM, 5
BRI R AL, S HR S R A 7 A A S AR AL A . SANIK IMT A BN S54A

3. EALICH R A THATE G — 8 iR AE YRR I A =) A I
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R BT TR A o, (HO K T seiedl . AR s s, LA RH I TC KF.
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XA L2 AT KDR2+CD 133 XU FH bG48 2 T sy SN KO AR 45 2R o, SES6 2 B IMT
EFON R 2H A B R
&

1. EEUKATAE CAS S i@ Bl AR 0E U7 T HL e i 8 I IR 254K M
P

2. WEUKAT LA CAS BRI/, A i S IH i K, R e R
KPR AR P i B P

3. BEUKTT LA R CAS FE A1 E I P B2 A 40 i 2 i

4. FEUKT LA CAS B 33N bk N - S
R BRI, EEUK: BT FREEIRES;: WA



CLINICAL EFFECTS OF DRINKING HYDROGEN RICH
WATER ON PATIENTS WITH CAROTID ATHEROSCLEROSIS

Postgraduate: Li Chen
Major: Nursing
Supervisor: Prof. Xue Yazhuo

Prof. Qin Shucun

ABSTRACT
Objective

By randomized controlled clinical trials explore drinking hydrogen-rich water as well
as the implementation of health education intervention on carotid atherosclerosis patient
clinical effect, in order to find new treatments for the disease.

Method

According to the diagnostic criteria of Chinese experts recommendation for diagnosis
and treatment of carotid atherosclerotic disease in 2013, a total of 46 eligible CAS patients
were selected from the Department of Cardiology of a 3A hospital in Tai'an.The selected
patients were randomly divided into 2groups, the experimental group and control group
with 23 patients each. The experimental group was treated with hydrogen-rich water and
routine health education interventions. The control group received only routine health
education interventions.All patients signed informed consent according to the
requirements.Each patient of the experimental group drinks hydrogen-rich water at a dose
of 900mL/day (drink 300mL at morning, noon and evening, respectively).After being
treated for 0 weeks and 12 weeks, fasting venous blood was collected to carry out the
following test.

1. Health-promoting Lifestyle Profile II (HPLP II )and Morisky drug compliance ques-
tionnaire (MMAS-8) were investigated.

2. Plasma biochemical examination: fasting venous blood collected from CAS
patients was sent to Affiliated Hospital of Tai'an Medical College for testing total
cholesterol (TC), low density lipoprotein cholesterol (LDL-C), triglyceride (TG) and
high-density lipoprotein cholesterol (HDL-C).

3. Color Doppler ultrasound examination of carotid artery intima-media thickness

(IMT) of all the patients were performed using Germany SIEMENS S2000 Doppler
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ultrasound instrument examination with linear array probe, 7~10 MHz frequency.The
patient was asked to take supine examination, exposure measurement site, and head to the
opposite direction of the detection site slightly. The IMT value of the carotid artery was
measured by bilateral mean value.

4. Oxidized low density lipoprotein: before and after the intervention, we used the
oxidized low density lipoprotein kit of Shanghai enzyme linked biotechnology limited
company to measure the concentration of ox-LDL in plasma of CAS patients.

5. Flow data detection of endothelial progenitor cells: the ratio of KDRI1+CD34" an
KDR2+CD133" of endothelial progenitor cells before and after intervention were detected
respectively.

Results

The scores of HPIP and Morisky scale in the health education intervention group were
significantly higher than those before the intervention.It means that the health of the
patients in the experimental group improves the way of life and the compliance of the
medicine.The outcome of the simple health education group was slightly better than that
before the intervention, but the results were not as significant as that in the experimental
group. The results of blood lipid showed that the TC level, ox-LDL and low density
lipoprotein (LDL) level in the experimental group were significantly lower than those in
the experimental group, while the levels of high-density lipoprotein (HDL) and triglyceride
(TG) did not improve significantly. Flow cytometry showed that the kdr1+CD34" double
positive ratio and kdr2+CD133" double positive ratio of the experimental group were
significantly increased. The results of carotid artery color Doppler ultrasound showed that
the thickness of the middle membrane (IMT) of the patients in the experimental group was
significantly better than that of the control group.

Conclusions

1.Hydrogen-rich water can improve the health promoting lifestyle of CAS patients
and improve the compliance of patients.

2.Hydrogen-rich water can improve blood lipid level, reduce plasma total cholesterol
level, low density lipoprotein level and oxidized low density lipoprotein level in CAS
patients.

3.Hydrogen-rich water can increase the number of peripheral blood endothelial
progenitor cells in CAS patients.

4.Hydrogen-rich water can improve the carotid intima-media thickness in CAS

patients.
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ARRFHMFER S, SUTREFH T EAIRKLLH], 5w N —fho
Foo NMET0%LL EIICERE, (ORTEMBOR NRE =20k, HIkE oH T L
MR —Fh A L3R G — R B B RRRR v L2 B Ll NI R 704
Rt A R AR AR SR, SRR R I — BRI, TEid E R
K — B[R] BLAR ) 2 L AR R 2 R ATEASON A TR 2 — T AR BRIk, AR
AE P — B 2 AT AR L IR R4 S FH 46 T 2007 48, H A 78 # Ohsawal'!
REE CABAFHE) B —R AR S RIS & SR dl: e
2% U T DA 80> BAT AR B P A VRS, BRI PR R A R E A .
BEHES: SR B IEBEETUIOE . TR R AL B . NS IRN AT eSS
BB RAEEF FEANZ 2B R, &K R N5 %2 4™, 2008 4
Ohsawal®155 X il 7 5@ E /K I HBE 2 4 HH T8, G R B e /e [F R
Rt WSS, . HA BRI LR b IR K AR ) B 2 SO 2 3 TR AR N B AU
[t Fe A R 25 R R B AT IE, 8 R BURRIR B SRS & & A SIKIE R
BEUK, CHAESETE 70 2 MBI 7 I FE b vl DURFEAS AR BE VR B FLIE B,
RN B AR B TR R A R A A 3 KO 22 R LA B R TR . 4l
an, DR SIS RS P v I T R . SRR DG 58 IS B A ORI A . Ak
i~ TR PRI S5 2 Al 1L RGO I I 25 F e i A B3 4950190, Song 201
TR, AP LABELIE TNF-o 55 10BEE R FF AR IR R (1 52 k-1 3R,
NI RIS R ANAY SO R I Ak =R A (0 -7 =4 & Ve P o S e A O MR Nl G s R
WIIPERT . Song 4514, 3d i X 34 44 e JIHL & ¥ MLAE 25 EAT 3 10 J ) s E0K T &
BRERIE FOKHIFIE Y 900mL, M2 —K 3 K, #EK 300mL. FRxt 2 A AH
IR A, HABSAEAR . 45 SRR SO0 20 A8 1A L ] e R 2% P i 2
FCFER N, 50 EEUKTIL ATREXT SR AR AR A B8 AW TE a7 AL
Ko HETERA TG & &SR KR S SRR 150 S0 kR R A 58 A AR
FI, AR T A T 70 A E 00 26 B B B SUK ST CAS B RS EWwITIEM, N
S RARIRIT IR S % .
ZBkHFERELL Catherosclerosis, AS) J& AU M RGP ¥ WL . H ATEKJE TG
T RIKIE AT R R 58— BEERIE AN RAE RN H s, KEsEke
PIRIERN, 5IALE IRV T, 1205t 320 A s e i N B A R T TR A . 2
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WK FEAEAL (carotid atherosclerosis,CAS) & 4 £ AS BEHLIY AR SITHE (1) 23N, 050 ik A
SLBERE LM, BRI, S B AN, AR R N 4 5 AS 15D, CAS
55k M PE AR R AR R REEY) . A SCE SR, e s i v AR A N )
30%-40%, LASCK T A 2 2 T B R R AR SR & A (transient ischemic attack, TIA ),
T A AR AS 5]z,

CAS IR IF N M A TR, 15 B AT CF SR 2 R R 2T LG CAS K4,
fln: (e RAME T mEIE. SE R R . Al WO B R AN
AN R ARG 77 AR, T DU I A B T 0 U SO A B . CAS RAEIGR
Zf) PR 3 2 ML A BB IR I AR B8 Ak R 3 5 S50 R S 2 AT 52 LB P R 4493 , 32 ik
— KA AL, A FERFURNRR T BEYOE R, i L4 e e 5, A
FARZ AN LA S ML NIRRT RS A5 o ROE AR o HL 922 — RO B RO S R A, 5
BNERPUALRE /T %, (R# S & H (very low density lipoprotein, LDL)7& HHRAIK
2 B g 25 A 528 11 SR (low density lipoprotein, VLDL). A& IE & & 4 2.07-3.10mmol/L.
M, FALIEFENEE A (oxidized low density lipoprotein, ox-LDL) & 144 A HIMIK 25
Ji& 25 1 (low density lipoprotein, LDL)#% 7% 1 % (reactive oxygen species, ROS)E AL .,
AT LA S B N B2 i 38 LA 04 1T JULAH B3 % S5 1) AR 1Y) T 4 i S 1) R A 4
SEUME N RS E N RIS CAS MEfEH, MEEm, HNFEE. #F70E
W P 7 B A2 45 5 75 8l B PR Y 1) P B2 AL 4T (endothelial progenitor cell, EPCs)kZ
SBE SN MR CAS P HEFEE S EPCs HiE £ 7AHK, 3 H ox-LDL
A LAR#AIC EPCs [ZhREFIZEDT,

1997 4, Asahara JH[FH, B RGEH T AMNEIER N AL RS, Al ATTk
X LA 3 FERIE T BE T 40, AT AN L 43 55 CD34 4 i F o 21 G0k 4 1
ERE AR, KOV A TE B N R 4E i a4 U8, f 3R EPCs @i Py PR P&
SRR LERE N 4 se 2, 7 1 AR AN PH I AS (RS . WFFEHE7R: CAS
TN, SMETEH EPCs $UE 5950 Ik 2 FAHG K R, ox-LDL 55 HAL &P 5 33
O 0 LA 00 P S B DR - S5 0 P LA 5 R 35, % EPCs IERSRE ). sl
FEAEARNFITEFE R, N R 2, SO A e R IR, 51 AS KA
A R CAS B354 A Ml EPCs a8 £ B N\ B R ikb , D Refis fid i N B 2~ F
Ao R L2 R BN IR S R BL: CAS R AN RZESEMIHIZERT, 7E7E T 4NE 1
i EPCs (RIS 1) Y e tRodigt b, — ARk (i . HAT, BT R 2 R
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AR AR UL LGN EPCs AR RIESE AS MUK & . 1403 A5 T7 AR &
LERISE, R BARISIREG T — B gt . —Le24¥n] LN EPCs 3l i . EL4E:
MEPE# . fhyTI525%). VEGF. ACEL. ARB 250224, filty. AhyT K254 m) L@
PI3k/Akt 142, ARIKEZN AT LAZ) B &6 ) EPCs, (2t kIt HANHI LT, M
Ml EPCs MI%rE N, fif EPCs VAL 2 O ALERIMERAL, fEREsr E M i . SR
BRI TR 2N 25155 S EPCs VAT, 230 VEGF & i F M. M fn il i
EHER ARIMARTT R &P EIE AR AN . Glin: S, KRIRGEMHZ R G0
W AR SRS RGUAEIR, R ZBE T &, DARDB0R N R A 1B B L
TNESS . CRRIIN T B SO0, BT, BN, mE—REk. L.
LA TR TT 77 2o BRATHIBA AT A O 00E 55 & K AT PARSARAR B 25 A 1E B 2 (1 A i
[ A LA 25 P2 i 2R AT o (ER I AT AT SR I B KA 15 00 S8 IR A A A 28
TR 7K PR A B I P R A4 B i DA & IMT B 520, BT DAASI A8 % s &K
A DA SO S ) K A A S A S8 1 I AR K, i v A/ ) L 1A B AL 4 e B e DA K RIS IMT
fl . f@ R (health promotion) A& & FAME4D 70 FEARFRH K. H IR EIE R
B FhBEARAEAT 9 O IR A5 o DRI IE FRATI X SI 6 4L AN 0 R 2 A5 2 8 S AR A 11 £
FRAE TTus . DU AT Ak BiE CAS BE@REIAEE T, MiESE
CAS HJERE . BAFEENY 50 LA RRA AR AR 70 AW, Horb T N\ R AT (g
FREE , S5 R RIT TR HEN B 3R BLRR A A o B B A v o 25 RS AR ORI
ERE 64 B 0 3, PRI W, PALRF IS TR, T
BETSIM OB, 45 FLSR B T T 5 (1 IR 245 A M R A 0 o 835 v TR A
FFFLLAERTN CAS AHEHEH BATMREE T, SRR 78 F 8 FE
56 B BT BE SR R T RRE B, TEME R TIUA AL, S T R AT
FARZG I MNE, Z2AR 1 530



IR

(—) f@R{e st

b FE o (A I 2 A I i i 9 AR ) -0 Bl A 2 0, AT TSR R E H
) S A FREIR 0, i R B AN AR 5 25 VR T 7 AN TIBI B0 , T e A e g AR R A i
R, DR i R e B A 2 P B NI T A o {72 72 (health promotion) /2 {8 FEACH B K J&
SIEA. 1920 FEREN S — YRR APE T RE(E IR, 1986 4 WHO et “f
FRAC I AR AT A TR SR AN F2 e T TR FE 7K~ R A2, R P N 2R 5 A5 1) — Tl i g
f@# FE{ it (health promotion) HIME:EE 20 tHEE 70 AFACKER H IFIZWE . [ A 4b
IRZWTTRY CAS EE5ARMAET NG R, pluisshe . mlElke. R
ARG AEZE S5 o 17X L8 PR 3R 1E 2 (e AR 2 H T T4 s

fa R (2 gk BB R YR TAT A AR OB S, 72 H B Sk 8 e 3 1 A il 48
AR T Hidn e, Aafkse. HAER ., AREIRE 2 Mo BB R 1 ks R,
i FRAR 3t AR 25 7 1 R 1) R P 22 A S BT 3R [R) ) 5% B AN R 70, 3 R s R AT B0 i
FRAT N ESHIERZR M . McLeroy ™MW IX S8 KM N MAR R, MAREE,
HIEERE, s MAILBOER R . #& A8 (PRECEDE-PROCEEDAE ) 432 B FH T
fa FRARBE AR KB FE T, A2 R IR 1 AR S A O, R & 2 N AT A B R
A=K, SRR R ER . (e AR A R 3R o RS MRORECHD 58 DO S PR B B
& YRR R A A FHER P, R A (Ecological Models of
Health Promotion) & —7Zx& 11 (1 fH B AL BERE Y 2 FI O3 5 L i BE ARk L A7 o
Tt T PSS T iR R B AT B A T3 8 S R — Mg RO A A o o ] el e 34
B I REARA AT TR T TREE V2R B AT £ A T B B Ag B — Fh e
AR
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A7 V07 P X — B ANTIAT N 7 N =0 SR FR AR, 55—
RESHFEA, B=PRATARIER, BER-ESAT = ESN T . ZHiR5s
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SRR TR

—. VM B EUK TG Bt bn BT B R A 250

1. RS

AHIFFEAUNE R A G AR T 1R) 2 22 7 2 = FH = e o0 PRI 350 80 B 1 A A A2 Bt
B 46 N, WRNIBIHAR TR, BEE: BT, A MRl EE. BRRTT
o FEEMENE B RS BRAE AR, DA SIS IR AE AR 45 TR SE5G 58 & 10
R,

2. SENBK S REREAL BB F G N AR UE R HERR A v

Y5 2013 4 CEAFE NS BK AL 200 T L 5@ i) 12 WibsiE:

ARV

(1) Fi& CAS ZWiRHER) 112 LB 83, Y2 B0RTT &l

(2) BFFU G H H IR AN IE 2 1 B R 56 5 J5 RSO A

(3) BIREMT 1% IR RE AT TR S VI8 58I

(4 EEHBSIMATR, SATRAE, FHEIT R ED;

HEBRARHE:

(1) EIFr R O, PHZE B KA A 55 7™ B8 1 I AORE

(2) JE [T RGP R

(3) JEE Y LAS IR A TR B S R

(4 A IR - A 1 B Sy Vs B4 A L U 3

(5) f=Eo, fF BRwE;

3. BEKMAER

(D) BMEIF YT, BIARE 50°C LT 25 K B SRR &t K, 48
R EMRG . ERATEGEN, SRR, DA ] SR

(2) BF—F EVIER P HBREIFC, 20t LED ATk, i ml A /KN KE
VBRI BT, JTiRH| & & T E E K. ISR KL 300 A, FoH A 4
NI, T LB LT AT AL 4 8 AR E SUK.

(3) F7rIHiaE, PTCLEERH, WA MBI Al 1 S a8 WO - BAE &
Ja /N R, DN BEE I K h A R R . G )R MOK IS
IR N SO 15 S LR A DU = PG Wl B 1'% 7



(4 10 R DL BT UK, BRI 2 — BT, 5L,
TAFTFBOKED, Fo00. KMNRSTOEFR, R4 AT SR R R A M T8, T8

U IR 5
4. FEUE

PEZ S

UKFE

-80C KR VKA
iR B 2 O L
TecanInfinite200 FEFR{X
Ak R4

It A A
AX-205 HLF bR
10uL HEA A
100uL T E=F2 A%
ImL fEB
SmL i E WS
AL = 7 A

TR G P4

HEE A
==
=

PACEA R UL

AR

H R B A IR A A
HZX SANYO Hi 8%\ 7]

2% & Thermo A ]

%it1: TECAN A ]

I [H Millipore A #]

%[H BD A

}ti-- METTERTOLEDO ‘A 7]
1% Eppendorf 2 ]

18 [% Eppendorf 2 F]

1% Eppendorf A ]

1% Eppendorf 2 &)
FEESESHIRA A

TP AT R A A IR ]
H A Olympus

i A ]

g EACES A IR A A
TEEVET¥ S2000
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5. F ZRF LA &

R GBS

PBS [# {4 R R EREA A
CD34" ik ebioscience A ]

CD133*fifk ebioscience /A F]

CD309* ik BD A ]

10mL JH 2404l L& L7536 FE BT K 56 ] i 2 7
NI ] bk 4 B0 B R R EREA A
NEAAAR S B2 G 3 R & R AR TR 2~ 7
CHO il & 7 & AR A AR B A A BR 4 7]
TG M€ 77 & H AR AR A IR A 7]
HDL & 177 & AR A AR B A A BR 4 7]
LDL 7€ 1277 & H AR AR AR B H BR A 7]
6. 3= Z S Ee il 77 vk

6.1 PBS 2P hiAWE: ¥ PBS Z&pPdh (2L) 148, In=7/Kk DW % 2000mL, i
T pHER 7.2, TRMEESH.

6.2 4% 2 R CLL 500mL A5 F L AP 302 I TR oK 20g I 250mL
[¥1 PBS 1, ZKIIN#E] 70°C AT, M/ E R NaOH /145 #E 6 /N 7 47 22 2 B H
BB R e ST RRAAIE M, IMNIER PBS EAREEAM 500mL, FI1HE] 4°CIKE
TRAF o
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. ERRBE TR

LIt TR

1.1 R AEE T REF I (Health-promoting Lifestyle Profile I )

HPLP & £ Ay —Fh 72 [E A S0 70 BAT RAHE FERIPE L H, A AP e
BEAT BRI 2 e FE 19874 36 [ 25 44 47 #iL7 5X Pender il Y« 19965F K] FH K PFAY
NBEE TG TET . ZERILAS2N%H, e rmmnNEg. G EOE
¥ (Stress management) FE{ATEZ) (Physical activity) . %814 H . 1M IR
( Self-actualization) . & 77 /F (Health responsibility) APFr>% % (Interpersonal-
relations) « B¢ (Nutrition) . &9 H. P2 158042, BEREI152-208 ),
B B, I B (5 R T S5 o 52-12690 B A2 AR A A3 7 s BE
I 1267 WA T AR RE . A FOREA & 32 5L 1) Cronbach's a 5 #1790.820, %
2 F% Cronbach's 040.894-0.966 .

1.2Morisky R 254k M1 5] % (MMAS-8)

VPO AR T80T, 84 UMK MIELT, 6-87r UL MM SR, /N Tor iRk
MPEZE . B3 H P a7 F 4 BhIES . Cronbach’s a2 %70.81, Il R%0H0.95, &E&
6l v 1 A R IR 2 AR A T

2.5 Rhi g

i B AR BRSO IR 23 BT R FH T 5 R 2 (1 5 2K, AR S8 PR P 9 3 1 S SR E AR IR e AH G
WIVRIBTTEREZE FAE RS, (B HENAR R e 350 ko R R Ak i A IR AE DSR2, 7RG IR
BEAERI RN N, A ECA G AR 5 8 A DO I Bk, RS AT T A AN AR AN HERR
P PR O R A PR IR DGR B N o T8 AT IE SE RS, ERIF 83 A PR 2= AR S R
5SS KRR RE A N AT T AR SR DL S R S, R R, B
T FEA . RS INARSLIE L — S HAR S A R 2 S S5 Lin & T LI, O4
ERE BB BRGNS A R, B VA AR S AR T R =
HIOU, NEEIHT ARG FAEAN LA EE G R, A F bR
EERSEEHS ARG, SUGFRFEAXEAR, 76 B0R A 1064 I SR
e, BAERMEHAEMERIERTE, DT IARSIR M sein gt K. v K K130
SN, BITA R )4 S RO TR, FRIESS SR AR R . 2 TE AR
FC T TG AN TGS 5 AU FRAR 3R A 3% 7 T R A IR AR A 17 455
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3MHEER

A I O8I Fe 1L R B AR B B S 2 A%, FEA B G AR &
FEFE, WEFCITHaRT M A S YIRS B B, M & e S0, DL AT Regs
BRI . IR R R+, P RS E v R A SR 7T, JF Hriig
A ARG 18 HAHIE ST, A A 5 R R BT R ORI UR T RHE, AT AR AR 2
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1 WATFH

1.1 BT B RLRE

ASHI FCAUN AT B A0 N AR 1) 22 T 3 = H 2 5 00 AR PR S0 30) ik 948 A R4 1 B
B 46 N, FIRRTE 30-70 & Z0H], MR NI BORE, 0 ik AR sh ko kIt
HA S BRRERE A BER 1 83525 TN, R i8S AR S2 s, I B i i
TVE, R RGFIIRAN . BENL T AP, IO 23 NRTCE SUKMF, X4 23
AABBOKM o S GEA SRR 52 BB E TR 2 b A 5 S8 AR B o [ — 0 1 H
T2 SN K 5 A A A B0 1 Bt S8 — SRIBUBTIE U5 1R 1 77 200 AT FE BEAT /0 41 I B
I T B % S ik B IR FH AT J1E AR - R B 2 FF A6 1 R T T SE 5

BEHLAY A WRERd (23 0) @ BEUK T+ @RS

SRR (230D« W ERAE

RUFEBL: A S0 B ) O e th A S R v IR S IR 20 B 23 1), e HRZEL AR 23 4,
B2 SRIRAH B A, SRR 58 AR S5 (R MY, T DA —RLREA v . T A
REMEN S 5ARII NECH: LI 22 N, STHZH 23 A

1.2 FHifE

1.2.1 EEKTFM

ARG 16 AR M R 3 I At ™ B I AR (I SN K SR A AL (8 38 32 i R
NAETHU By 12, T (n=22) BRI 900mL & Z/K I MA@ R s, &
R 300mL, 3 K/K, 508 AN SE, TIRRTAI AU KA B MR . i AL AT 5
i R B (n=23). K S /KT Sl i ol R A Ak B T TSR

1.2.2 BEHEH N

1.2.2.1 e AT HAEBE U, KEEVIL, BEATIBN KRG f R AR T2 XA 2 Af
PR 1) 58 2 BRI B B R SR 2 U WL IR 7 2R AT (8 R - R BB U (R PR A%
FTURYE . TR — A, SRET—K, F-ANASHRAET IR, % 3
AN R ZE 5 BB N, SRR A I K RE L bE, WT )
FENEERECE TV )5 2 B T T ) iR IR R B KR, B4 i
WESTAR R A TG T2, S IR A

1222 #IEF G, ML A S E VA B R WBTE, e
HA_EARSR AR SCRNR, L5 2] 2% IR IR R E A B AR IO & SR IR AR S
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W B R A P KA AR AN o SRR K Bl 7 AN E B IA )2 A2 il i
TR KA IE R A FR B O, AR T E AT BT I R, B 5 T S0 4. S HATE TR B
B A ST K A S A 1 0 AE D U, A5 v L R £ 5 i e v R R AE O OR
F, EUCEE DB A IS IR E B

1.3 MFERE S 4

FESEERI 0 AN 12 K, Praszid & 4|, 49K 10-12 /M, REHERRER
BRI ILIRASTI, 0 I 10mL, Z»Pi%E, (B SmL),—8& M TAMaE LA KA
ANH AR, 4 /N2 9 RGO . 5 —E## E 30min f5, 3600/5 43,
4°C, B0 5 0kt BREMNEONEN, IEZEMRK, WiEEERL, 750703 T EP
B, W R IR R A, B TR MR RN IRAS, S SEIR s . e
o 42 E B I N FEERE 1mL/0.2g, 5 J40 T o) 3l 4 2 52 A, -80°C UK N ARIR AR A7 . 12
JEIR S R RE AR IRE R4 A R A A PR 28, ox-LDL ASHl AN HoAth - 3501l AR i A
AT o AR SIZI0 PR A A 3 2 H R 4 3 7 2 I B e A 56 ok 5 Al o

1.4 ZIRE TR B E

0 M 12 FIR, B2t aafr. 28K 10-12 /N, K HIl RTS8 ko K
A, SIS E PG S2000 23 A A A, SRAIZRMERSL, 7~10 MHz Sl
RN iR e (I AR v = s e VA S | RS = o WA B £ R VL P
ik IMT 18, BOSUF4E

1.5 iR A

151 &5, BENE

BEUKFIREG (0 D J5 (12 FAD WEEE &, E. BHE, HEAERL
(BMD .

1.5.1.1 & Fi(cm)

JRNIEFE ST & B, S2AAE TR R, WBIE T, B TUKPARIRG,
PR IERLAT )7, #EM, XU T EE, FHRIFR, XUE R 60 BEEMRDIT, kIifhk
W EUR, DU XUIR 5 W AR R RR R — Ko ISR 2 K

1.5.1.2 f& H (kg)

EFCFE R, (RUE AR TR E A, REEFETENE, £RINERERZ
ATAEZ AT, ZMEERRERE, Ak aas R, REFHRRHE, M
MR 4R
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1.5.2 B H &

S SRS IBGE ST, SEATRR 7 PR PR M = SR P I QR e g
Ji, BEGIEIEIR, RS E X R EIE, RERSREER, EEENKE,
ZIBEEM B, VBB E RO, W E RIS, B ERIFIROR A R, Bk
JE EARBE L, B RN 75 350, R G R e A T B AR AN T
AR UER

1.5.3 L& ) &

(1) APHes: Wrizds, AWML, 10RA, dxk%E.

(2) WEHAL: EHUH EBE S AR KAL, kg — AL E &

(3) Wil HT R A iR R 220 30 b DAL, S R ZLE S AN RS 4 R 3
I B 25 A ER . MR R EEEN R, FEKRSERE, RIS, F
EFRPVRBRE T L ZRAYTRRE, EAE, WlE Mk sk =m0 T F—
K2R L

(4) whrER NS5 2-3em &b, FAREE, PAREHGHE—DTHONE, Hhiir e
A B A 2 T O A e ey BRI, 2 5 SR PR R M

(5) Ko 30 G ARSIk s, JEITi28 B M BT . RRE
ZREBh kST R G RS 20-30mmHg. 2218 ST, U UOKER AR
TBF 4mmHg A N E, SEBEA T IR, WIS IR B — 7 S A RS TR R 2
B oW de s, 75 8 SRR S B SR (R 2 B SR AT 5K %

(6) #ERICTRER, W4ilE / #77%E (mmHg) .

2 SR EA
2.1 I3 TC W2 S B
(D AR EH ST AR E
=l EBERS W
JIE [ B e (CEHD >1140U/L
Kl NI (POD) ~6000U/L
1y 3.5mmol/L
R2 4 22 B ik 0.5mmol/L
e PR (A LS 3D 210mg/dl

WO& & R2 T 10 RI Y, Rriftd. i sb i e o
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(2) BIPE

THE RAEE FAE
FEA - - 2ul
RHEE - 2ul ]
aifbK 2ul - -
TAEW 200ul 200ul 200pl

B 505nm, WRSE 37 FE, 100:1 HIELBIRE 6min, THHE. SHEEERE=A
/ A > REWRE (mmol/L 8% mg/d1D

FER: REAZRR ARl PRI, RSy ISR, SRR R &
=N UIE A

2.2 i TG PELE (GPO-PAP %)

(D) BFNEH RS AR E

A FERS W
Tris Z2 (pH7.2) 150mmol/L
1y 3.5mmol/L
R1
TR F AL 6pmol/L
458 B 2 B L bk 0.35mmol/L
ATP >0.15mmol/L
JEMilE (LPL) >3000U/L
R2 Hrms (GKO >200U/L
e H =Ll (GPOD >2500U/L
ARG (POD) >150U/L
R it TG 2.26mol/L

I 5E 2598 5 i 3% CHO A5 A A »
R WA S A FEARIR G IR e S R R A,
TR i HE U B R AR AP 3R
2.3 il %% HDL 5t LDL R Jll255&
2.3.1 =% FE i R 3 L AT 0 s
(1) ATV EH RS LR B
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Wil FER W
JR[E B R RS (CEHD >1000U/L
JIH [ B4 AL (COD) >800U/L
Kl AN (Catalase) >900U/L
o bk 2 FRAA PR 22 Pl (MES)  (pH=7.0) 100mmol/L
2 THE M) 0.5%
R2 AL YIEE (POD) >4000U/L
ik 2 FREE PR 22 . (MES)  (pH=7.0) 100mmol/L
B (%)
(2) RWPE
THE BAEE FAE
¥ (mL) - - 0.003
BAHE M (mL) - 0.003 -
44k /K (mL) 0.003 - -
R1(mL) 0.3 0.3 0.3
37°C#iE Smin, KK 550nm, EURGEE.
R2(mL) 0.1 0.1 0.1

SRR A], fE37CHEE 5 70k, B 600nm &b PRI, U AERE

T A a5 A

J&,

2.3.2 1% 5 A B 1 RE [ B O

=il FERS W
FME P 1 0.5%
JHFE EEEs RS (CEHD >800U/L
Rl JIH [ 42 AL B (COD) >400U/L
YR (POD) >5000U/L
N bk <, i it 2 2% 1 A L00mmol/L
(MES) (pH=6.5)
R2 T 1 57 2 2%
Ny bk 2, R Tt R 2% 1P (MEES ) (pH=6..5) 100mmol/L
K#ER GEFH8)  LDL-C (AIMMEIEHR) (SEHAYI]

AN 2 B8 ) e P Mg 1 L ] I o




2.4 NEAGIRSE B 2R B BB S 5 50 1T (elisa)

Al AR RE RSB KR AR AE A o3 N BT 42 1fL SmL, EAZRE SmL &=t
BRI, KA 4 /N2 O 7r 2 0F BT A A 43Il SmL 7336, 746 &, L3
ZTt . ERMCH ARG IT, A IE A S marker EARICEFIRT,
B X A ANRIIARE . 6 F £ B0, 3600r, Smin, VEEACE. BOFERREEHR
A M 2EBMFE )R EERRAAMIKE, V24 arma. H
100 WA MEB AR FER S LRI, EERAERATENLAE. GEE: 5
1L 24 6 5 i ) LK J5 PT AN LR M, 3 s I 45 2 LA PR 5 B0 % 2 A
afi) I3 200ulL/E % 10 4, N 1mL 3. % Elisa MR AINERE, H4a6
mL Jil1 0.2g. PR A MLA0H 500 fit202%5 % F
¥

(1) $EFTAN 4 CUKFEEUH N A B8 A iR, SIRCE 30 20 h~1 /M
o M-80CUKFEHFLH CAS &3 HIFREI ML o

(2) EehrdEahfL, BEFREBARIRTPIAE I 8 AL, B4 Ong/mL,
50ng/mL, 100 ng/mL, 200 ng/mL, 400 ng/mL, 800 ng/mL. /NCEAnifE SR
HALH

(3) ke Bz AfL. RrARE S L. 7EREAR B AR AR IR S L e i
PR 40puL, ARJE FEINAFIURE S (PLt i &5 O b S 1 IMSE D 10uL.

(4) hnfg: AL A INABEPRAF] 100uL, 7% F X FLA NS .

(5) JRH: FBEBENBEREBE] 37°CIRAR— AN/ 1 A ELRE R T 1
HOTHT, DA G s M A I 45

(6) BC: Kruledi il = 787K 20 REMRefS & H -

() edk: BRMEHERE, FEREERERT, FHBOKGET, fm
BRI PR, #RE 30 B R A, MOPIRELLE S 5 IR,

(8) . "FLALIA L AT ASOuL, IR BSouL, HEEHRE,
37°CEA 15 35, A R R

(9) #I1b: N IEW S0uL, SNSRI b, BRI FL S oy,

(100 WE: LA EFLIAE, 450nm BAKAKFIE S FLRBOLE (ODE) « &
EAEMNZIEUG 15 2% ARSI . SRk E B bR dE 2, R 1L,
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2.5 EPCs (%5
2.5.1 FERRE B L1545 EPCs
(1) BB ANE bk A0 2 B, 86, B SmL 73 BT 15SmL &0
CHJUVE I ER LA 15 2T 0E) , EEZBIIA SmL FHEEAT ikt CR I
4 /BT PR B 53 SRR b7, YR R R R VR I STV M (AT A A B
PRI R LM, SRS A BN O PR T B b, BRI B B 2R, KTE
IR ER . ), EEARCE S

(2) 1000g, 50> 30min, 5 MK T 25°C.

(3) BOFESHINENS: & EZRMEKZE, FEENERZE, IR AR
JZRIAME AR, R LA RTINS Z AR E) 15SmL i
HE0 A, 10mL PBS BRAIM M SR BER IR E 40, 1500rpm, &0 10 7387

(4) B _EiEm4A T E P, 3mL PBS B2, 1200rpm, &0 5 7304

(5) 8 ByEm A E s, FROKAEET, 50 T8t PBS H & 4H M 5 % 2 500 Mt
EP B &, ERMiFisid.

2.5.2 WAL % E EPCs

(1) hndfk: A 10pl SER AT 500 #9F+ EP & tin 2.5uL FITC FRic i)
Pifk CD34%, 2uL PE #ric#ifk CD133%, 10uL BD #ric#iAk CD309*. WIT IR %]
&, B E 30min G REALINFEAT R, #AEJVER D .

(2) WELEREHBIIIEE S00ul EP EHAN 15 2 E0F A 3mL PBS,
1200rpm, &0 5 404

(3) 48 LyEWE =, hn S00uL PBS H &, SJMWFTIRE], fEHIEMIENE, Kol
M 15 ZAR0EEERRAE T, HIRGHBEREGIRS: Mg ictaih
1000000 M4HfE, 1% KDR1+CD34", KDR2+CD133" X BH 41 AT o E il 4 g 40 i
1 EPCs & .

GivkFE i KA spss22.0 Gt A AT Geit b, At B PORMES R H 3

FRERE (XES) IERFER. R, WALEAE Kk P<0.05 ANZERE

gt E
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LB SUKTRAMBAE MR RBEHEEE —RIF M
TIPS K U R B SR L (P>0.05)
®1 FEKTHAEEBEN—RBEM (N=22)

ZE H2-B H2-A
R 55.446.6 55.4+6.6
P51

Pais 11 11

w7t 11 11
4E (mmHg) 138.8+18.7 135.5+15.6
&3 E (mmHg) 85.3+11.5 83.2+10.4
&% (cm) 163.5+8.4 163.546.9
RE (kg) 73.5+7.7 72.6+8.1
FEE (em) 94.4+6.9 92.246.8

R 2 BAFEMBRAF AN SEE N BB (N=23)

ZE E-B E-A
S 54.8+8.2 54.8+8.2
5

1t 13 13

ot 10 10
K45 E (mmHg) 137.2+18.7 135.9+17
#F5kE (mmHg) 84.5+11.5 83.6+10.7
G5 (em) 163.8+5.5 163.8+5.5
BE (kg) 73.749.3 72.5+10.5
FEEl Cem) 95.7+7.5 93.9+6.9

2.T-FRT 5 48834 1) HPLP Ui
TR 236 LRI ST AR 4] CAS F 3 1 HPLP &L 5 b b B Z R Gt & L (P
>0.05) .
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FAUKTHUR ST B CAS 54 11 BRHE I 2 i 7 2
TR, BRI, AFRER,
BERITA 5

==

BE

PAR iz RN
B RTUE. BRSSO E AN
SUKTHHTA B RE, ZRAGUFEEN (P<0.05) , {HZ5E

BN AE AT R R W s AR AL T B A B A AT TR s i R (e 2k A 3 T 2R )
ABEAYEFL I3 73 Z R G 2 o
& 3 FEUKT AN E M REE AR R BOR M (n=45)

E-B(n=23) E-A(n=23) H2-B(n=22) H2-A (n=22)

B4y 127.28+7.97 128.99+7.37 127.12+7.43 155.29+7.66*
EE: RS 20.98+5.23 21.01+4.35 20.55+5.03 27.02+6.05*
NS 21.45+5.10 21.74+5.11 21.1345.12 27.11+6.13*

B 24.02+5.99 24.56+4.89 24.23+5.00 29.09+6.12%*
R FRAE 22.65+5.08 23.02+5.03 22.79+5.31 28.20+6.05*
BiRTES) 18.42+3.53 18.67+4.02 18.45+3.98 18.56+4.22
EIER 19.76+3.67, 19.99+3.01 19.97+3.21 25.31+4.32%

3. F AT S AL E BIRZ IR A EL R

FHAT LI FIR B2 CAS B IR MME &I LRI L E R LG =
X (P>0.05) .

B Z2UKFHE S THHEIAHLE CAS BERAIKMIESR I &G, ZRA 5t
RN (P<0.05) ; TXTRZTTAT S CAS B IMARZGMK MR R A B35 A8 1k

% 4 P BE TG SEE MRS (XTs)

(=L E-B(n=23)
ARZ R A

E-A(n=23) H2-B (n=22)  H2-A(n=22)

4.68+0.24 4.99+0.15 4.56+0.19 6.82+0.23*

4 FHIMKREE A& B R AR HIRmH(E 3, E4)

B UK AR RS A R A6 CAS B3 I3 i B 1 A B B AL R 43 A B

T HRT SR AIN B2 CAS B HIMEEEE K (TC)  Hi=JEAKF (TG |
B FERRE AR (HDL) | K% BEREE /K (LDL) FIAEU A% FE s &5 F K1
(ox-LDL) %32 fabr LU ECE S B G it 2 L (P>0.05)

(1) JHEEEAKE (TC) = & /KT TG 5 TR0 AH L JIH [ B KA 22 A1
(P<0.05) , LA FAEE R S0 A 2 F00 R R 990 L /KPR AR 2 8 Ak
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(2) Hil =81 (TG : &Z/KTHE 5T HATAH b H i =I5 R4
WEAA, HAUHE U R AT BT T HUE b = AR KT e R AR

(3) mEEE K (HDL): & 20K T 5 T FHi A b e e B AR 5 K-
BAT RS ZE AR, B Al LA R AT AR HiUR B 2 AR

(4 R EREERA/KT (LDL) « & 20K THE 5 T HATHH BUARE AR 5 oK
PR (P<0.05) , FRLAEH LA R A LT HAT N T T 3 AL

(5) FHACHFENEERAKF (ox-LDL) : & S/KTFlf5 5 AT t A 103
FENR R A KR TR (P<0.05) , FRAUfE A A TAT AN+ U AR B2 IR 2R
FRCT A B4R

% 5 BEKT FA A RS E A B IR B AT (YE5)

il i1 E-B (n=23) E-A (n=23) H2-B(n=22) H2-A(n=22)
JEL ] 5.22+0.33 5.13+0.4 5.23+0.31 4.81+0.54%*
Hil =g 1.160.16 1.23+0.18 1.2120.19 1.27+0.22
mSEERER 1.22+40.15 1.17+0.13 1.22+0.22 1.27+0.18
KEFERES 2.36+0.32 2.38+0.21 2.41+0.23 2.19+0.33*

SFHRFEEREA 650+£76.39 677.9+75 604.1+80.9 550.7-+66.83*

5. B4LEE TR S N H4IEE (EPCs) 24k (Bl5, 6, B7, B8

B KT TIURH A1 FRAE B0 X 4/ I P R L2 B 5 P 5«

F-TR AT 4 8 (1) KDR1+CD347 0 BH E %Al KDR2+ CD133* XU P bb 2R L 22 5
TGt R (P>0.05) .

(1) KDRI+CD34 XWHELR: & E/KFHE 5+ WA AH L KDR1+CD34 XU H EE
REERE (P<0.05) , PAiH @R EHT RN+ KDR1+CD34 X FH L
HBAT B B

(2) KDR2+CDI133" XUHEL#: B EUKF W5 5T THTAH . KDR2+CD133* XU FH
PER B ER S (P<0.05) , A2 MM FEHE 4+ THT A+ 75 KDR2+CD133* XX FH
HL B A ] AR
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% 6 EPCs KDR17CD34*f1 KDR2* CD133" W PFHELE . (%)

fetn E-B(n=23) E-A(n=23) H2-B(n=22) H2-A(n=22)
KDR1+CD34* 0.003440.0005 0.0038+0.0005 0.0034+0.0004 0.0104+0.0010"
KDR2+CD133* 0.0018+0.0003 0.0018+0.0003 0.0017£0.0002 0.0075+0.0008"

6. PIZHEE TIAT GBIk A RE-H IR BB (IMT ) 2t (B9

T-HURT 2 B B IMT E EUCE R B SR X (P>0.05) .

BEKTIE CAS BEMHANKN-THRERE (IMT) 2#& F%, ZERASIFE
B (P<0.05) . BRARFEAFTHTIRELEEER.

%7 W BETHNEEES IMT B (x£s)

Faks E-B(n=23) E-A(n=23) H2-B(n=22)  H2-A(n=22)
IMT 18 0.91+0.08 0.91+0.07 0.93+0.14 0.760.11%
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15

ZBkHFERELL Catherosclerosis, AS) & FIE A& IR 55 2 Fiids R 5 800 — P8 1k
FIE R PETRR, IR AS BIRFHAIETRARE T FEhki L (carotid
atherosclerosis, CAS) &4 5 AS BEHUIE BULESTER (LI, SN K AL Sk 25050 1) 25 22 1fi,
B, AT A B AS 1H L. CAS BRI AR e e, IRES 2. mfL AR BAE
WA RN EG R, KA Qs HRELE CAS IE BB R, SAHER. Hil
SRRV R T (PRAR I ) S5 (W38 v DA K s 25 FE TR 8 1 CUP AR R 11 e
A o AH G e I TR 3o T G v AR 4B A TR MK %85 B2 IR 2R 1 (oxidized low density
lipoprotein, ox-LDL) ¥ il /& 2l ik fifl 14 & 2E A J& 1) 8 22 fe [0 IR 6 . P4 B 4H 41 i
(endothelial progenitor cells, EPCs)f&& 1473 Wl #ifi] AS 1k &, ox-LDL A] F£IK
EPCs WIEUREA IR . L Guia YT J7 ik 2 d it A FH B I i 24 4 S5k 0k 31 1 B s % A
MIPERT . B RIS EA R AGUEATER, AR T e BN — PO AR 2 0 20
AR YNETE S T o CABETOIESE, A0 Tn] DUl 5 5 B AR A & RS UEAL )
TEFH, M BRAR /N BREA LSBT ox-LDL /K FIOFHES, ZEZE AS IRE. BRI
YHEEK CESESMKER; hydrogen-rich water) A LA AL X A1 25 & 1iF 2
B MLAEK. HA2, EARAHEFIRIE E S KN CAS B3 KB 1ER .

BRI 2 TR R R ER G VEA A5 &, B0 ox-LDL. {2 28 41 A7
v JUE ] OO i S I A TR R 25— AR 484 0 56 350 T {1 A P R A A R S S IR R A, 46
RE M SE CAS AR I EEIRT, 1] S8 S N AT LAE ik 4 ) 12 1) U7 205 S50 4 P
it . CAS WIHIIFEA HEMIGREZI, FFEE MEREANBIRIEE, K808,
SXIBHTE BOR R DEYCRG BT 1 B, PREIRT AN R, B — B, o kA th i,
TE RS, S BURPE R A T S8 L I A R A . BRI, MIR BRUTAR BIBE PO il
— ARSI IR . 2B R AR T AR AR 7K e BT A e 5T
H RIS B I8 R AT 4T 2 A 8T8 TT 7 s o 22 K AT 255 AR 254, LA AR SR £
Bk DA R i FE U E 55 )5 SR PEAK TG TC. LDL. ox-LDL %51 g /Ko BB 7 &
BLA AL EPCs (OB B AT REIME] AS IR AR g, EPCs BATRBEMI LAk
FREA N B 4E IR L ER EPCs Zrfbifisk.  H ai, —46Z4ml LNt EPCs 2 51, A fE,
PRSI . AITR259). VEGF. ACEL. ARB %084 fihy138251mr L@ PI3k/Akt
AR, ARIKREERT AT L3]G B 88 19 EPCs, {2 3EH 24 I HADHIH T, MM EPCs
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g, A EPCs A S 2 OISR IO, R EHT A2 M A A e SR TS iR iR FE T
VT RL N 22155 EPCs TS, 02 T3 VEGF & i FFE. A1 ifL 5 A= a4
W B AR AR MR IR TT 2SN KR AR RE AL P BT, Aok CaZ P R T IR K, H Al
CA M) IR — € IR R0 AR FOAR LA @R 90 G 45 26 0 A 45 2 5%
FTbh, FH—MAERN, BUHERAXNEN, WRBRIETT 72 e JE R

AR DSURHE O T2, o malUk . NamE, SR BibR
. [RERMES . ARVEN— PG RER M AR O 21 el i R B AT RE IR,
—H LK, MR E SN A B AR, R, AR, AR
—HRAREEZENEM . 1975 4 Dole ZMIHF TR, 1 HEUS AT LA RG] - 26 5
Y Bz 5 o8 AT 1o AR ITUR BT AR B SR 2 2 R A i 22 508 . IR Ay & A
P 22 58 AU 2 2007 4 H AR EEBL R 2% ¥ Ohsawa 5 A fE Nature Medicine b /&%
T, ORISR R O U G PR A, R T AP EAE A
PR ILEER T R BRI 1R, i T SV A i . SR BRI SR E S T
2% AT LS AL LR SR L PR B 15401, 22 2014 SECVEH 63 MR
RURAIE W] W] LA VA RORTT « & 53 1208 A 7E 22 Fh 2 SRR A7 A8, 491 40 oK
HEE Bl o0y B B NG S DAL BCE . R RS, B B8 R 2RSS
PN ZE A T IR 2% B U RT DA 25 e 9 A R SR I R I 453 £, 7 S A I
VAR K AR B R BRI 2% SR 2 e T UK SR B R AR VR IT R H
Nokao K IVH & EUKIELE T KRB A S, B SOEN AR, $m
VDI AR RIS SR A RGP — € R, i 703 B EUK BRI 7R 2 i 3R
TS K BRI SOE R IK, X I I FE I e 1 — e R E I SeE ), 8 E 2= H A
RIS TBOT RS 6 AR E SUKR B E R m BE ARSI E, AW
WAYR YT HERE, DR IE B K T DA T80T 1 2 R FE 0. SR AE 3 kB A A D9
WA —EEH . THRRIIGBNEE A B ZER RN R EKE, AT L] E 35k )
SEACRLEL, AT SR R AR AT B R A CASE R 7 kI, AR
PUEh BRI REREALAE ], B E T BRI NF-«B 31k, M@ R b 205 N 1%
T LOX-1 Kik. REESIHC LG HE BRI R R, @R &SRR
RALRA SR K & SR LR S AR B E BT T, 10 J8 J5 R I8 1 MR /K FA 2
FoE, HoMma S EERE (TC) | KEEMEEA (LDL) /K FREMK, LDL +
MDA & N, HHMCEREENREA (HDL) iR MPTEbmtE, R T
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Xt AR DA B SR, AN B R A B R TR, AR —
FEFPEDTRM T, B B D0 R AT R E AR 2 852, R (1B 7
EAANT BRI B, ERTTRIR SRRV, BT R
DLH s BT P A 245 S AR At YT 58 T LAAS [RIRE FEE PR3 36 BT B HE D) e T & U &

RBKIERE SRS N TAE MR/, e ml 5, ke, Tz, 1
K, AREGE E SUK IS RUREAR LA e 8, I HO7 ey . H AT 2575

ARG A, B R RS BRI, ORIA T R R B A R 5 5 . TN
22 ORI LR, T ES A SRR, EREAEH TRNES 2. RIEES
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HLFAR 5 B 8 R A R AH P AR (EL2 ) RITE R AT AT TR W] e I 15 0 3 sl ik ok
FRBE AL R85 (0 L AT M, B RAT AT ORI & KO 1% 8 5 R A A
BAHW, PO N LG KT i e Hopth— S8R S BONR R A CAS I 2 5 564
D3 B4, 10 EPCs m LAREh A BISNE A 2 5l bk N IR i B =, — e
FyE T CAS WK EMFR. FrUlfgm EPCs PR T LI AE V6T CAS I—FP3T
7, P HAAHEZMNIER . CAS RN SCBEIA Y /& SO M A AL R, 1 UK
HATPLRAGUEACAE L, B ASRA T 2 = 20K n] DB I RS R AP PRI
CAS BEHEMIMAGAY, IFHiRwm EPCs MR .. ARSI IATRIL, & FUKAE 4
CAS BHEMIMAGZNL, IFREIR S EPCs MUBR, (EZ2XT SN K A - r 5 5 2 T B 6l 2
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= o

fEFEfeit (health promotion) HIMER 2 EAMIELS 70 EARIR L IFIZLIZ AT .
E AMRZ W FUR Y] CAS AR IR AE 5 A RINAE T G 5%, flanszsh&ad. &
HERA O RO R AR &5 o TR 28 D8 3 A 2 (R BER A T . (R
TN & EEAEUHE CAS MfaH ki . KR T iE0E S B e
BV, SRR, 0. R, RSk, 230 S um b iis®
SEHIzahE, VB EE2H S IR E Bk UL ML E sh A J7 &% . BT I EE
SR R AR AL OB SRR . FANPECYEERT 80 1] AS BE BT R E TS KL,
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MRS, BIEIL NBRRR B @RTUE. SE PSR 0
Bw EOKT TR S35 5, AE2 S TE B 4L LA R AT AR . Ul I TR
A3 3 3 AT B S 5 o i B2 R A R A 2T U i R i AR T U AU A A
YA PTGE, HERALEE.

LA PO T R BB K SR A AR AL R AR R R IR DL A A2 02 49.7%. 1]
W SR SRAERE AL ST AN HEL 3l A R FE NS 2, T RE S JBE RO T, BA
N2 AH U A 5% o T A S MM 28 3™ B RE A 1 B AR o 1 B PTAE I
FOR DA AR 48 BT Lo BB AET- 30N 21.1%,  BARBLHI R BT SIS 2, mIRe s
LR I BE AT Ko Mizuno KPMZERT LA L & UK AT DASCE NRITR 28 A0 5 4
The, SRARFERE. JIAR. BRI NSRS A REAN TS is J I A0, MR A AR AR
Jis 3 5 AT SR AL R B N » (AR O AT R B B SR R E A SRR T
BAGIRMGTEARAE . RIS RE, EXEE AT REE AL L, B EUKT R
FEIE I CE B ARSI 4, fEE A T ARSI 0G, TG 9% 1 XA
TIPS O, G SRARAR M 1 2 15 28 5 SR DURRURM Py i e e it A3 7 3K

1.2 B KX SBI Bk R 83 AR AR A R

AW T A5 RAR Y] E SN E R B E AT IR 5 T AT CAS B35 1k
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2. EEIKXHEN KA EEAL B L AR AR B R

SEERE (TC) & ARSI E L Fr A i 2 IR i 5 B B R, g it
Tt AS FAH RPN B AR R o @ AN TR, LA BH I EEKE, &
R B 7K~ S 3 B AKX 5 3RATBI BT A48 & Sk T IR 2 G 1R B B Fu 46
Ry E 3, PRk, FRATTHHEI R A B SO 200 Jik S AP A 28 A T[] 7K S A — 5 )
BEARAE T o T X HE L 0 35 (0 R L T /K P A 2B B R P AR AL

H =8 (TG) XK AR, fEAAE TR AR EE M AL (H2T
FENRA S B —ERER . AMENZEH M= IR6E AR S, niHm=
NEAEAENE Wy 40 b B At A7 R S I . KRR AR B =, Rl 2
NIV T BOARN o DRI 22 RO AN T T IR A8 N BN A H it = R K~ id 1E A Y
[, A RIVBIH IR B L R GEAR AL AR RS . FRATHIBT 7T 45
R, B RO AERE A N & EOK TS Hh = a7k I R g, e g
25 I 5 AR AT & SR ER S AR N T TREs A — . B IER T E
SUKUCH R RS A, B UK E SR R A K.

HEERE A (HDL) HRFRME AR, 7 LA 80 R H KB 50
MBI A S5, HDL fesr IR B R0 4% 12, 5 LDL MFE A seam A e, B4R 5
Y6 L5 T I 471 ) 2H 203 26 % [ A e a3 kR P 2 =CH It 4 AT B AL TG 7K, 3
2% AS MR R IR 5T R I HDL TE5F € A A SR FHEALIER, i
HDL — H RURBEIN & AR <af RE R, BATOMLERIPER . KREDFRYER
, HDL 7KF5 O L8 9 2 A G SC RIS, firLATH & HDL KF— B DR &
JEIRTT B — /N BT TR Ao BRI, AR SR 25 SRR R I B SO0 N kR R 5 A
i) HDL 7K~F-45 Bl & i) T/
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% BENREE 1 (LDL) — MR A —Fh A AR 8 e 20 A AR <R E [ >, DI [
BE R AR RAFAE . LDL 19 3 BT 55 2 S T4 JEL ] 5 e JHF JUE8 A 21 AR A1 o g 2L 20
Mt . NAARNA SRS IREE RS S, Hrh LDL #HE &S . 4R
TIEEAEVE R R 2 5 51 R0 VBB R A BEAK LDL KPR R iR 7 1
HET M. ARG RER, CAS BE WA EE/KG LDL K153 T .

AR EAREA (ox-LDL) RfE—HFEHMEM T, W, KERE. F
MIHE. SRS m SR KR A A, LDL R 5l S a4
Ji ox-LDL, H RTiZIHabr CiA A2 O i 8 B ST GG IR &, EL LDL fdnfs
5, FL2H i B A P PT DA e S B R 4 PR S M R e, XA R T IR 5
TE RO R BT IR, i S Ak R R AL R E R, L 2B RE g AR (TR . AR 480
PUEMAIBI LKA S AR C, FAFRE, MHIIRES, DKty R g
S T 0 1) 70 5 30 T e T R A P R P ) O R A B 2 8 IR B P P AR R
AR FEUKEGPRMPUARIER, TS 2 &% ST, R R IUTE
R ERIER, SESAARCE N, MEICHR. A SLERmt 74 R R
= 2K BE B 2 BRI BB KR AR RE AL 35 ¥ ox-LDL 7K°F-,

3.8 SUKXT SIS Bk B R REAL B 3 A0 A I P BE AR 4 SR Y Sl

ZI) KRR RE A 2 R 22 P 4 DR 3% 51 AR D LA R S5 7 g 25 A 9 B AR A4 P 5 o LA
13 B — 5 R M A R AR A, I P B R RN TR RR FE 495 - NARAEAE B BB AEL
i, 2 R ARy, AR S 3h B BT RSTE, AL T AN BhE P
P o AEE MBUGRRFE ™ 5, I P R 4E A 2 DB 2 B A B, P B AH 4 (5 2
MWBBEHEh 7k, 258N RIEE . RN B IEE A E R A R 40
S 51858 2 RS 1. TR Y], CAS KBRS, AN EPCs &M%, Hkm
HRAAHRIK R NN E A Py Rz AH A0 i 25 AR D, AN A R i e
0.01%. CFHFFTIESE: S5 T HAPUEMMERBY, R AR & 2K n] LUR N T
SEACAE R 4Nk Y B %5, AT $ s 4 A L EPCs % . ZEAR SRS R AT
kdr1+cd34F1 kdr2+cd 133 XUPH L 224 Dy S 40 ifil EPCs 20 (R FE b » T4 TR I
NEA AR E KT, SEIa A B R B AR #8A H )%, 1EY] EPCs #&
A R, SR SRLAL R WA FEE H S L L EPCs 4l JEACR KRB
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4.5 SUKX FBIBK B FEEAL B A R-PIRE KR (IMT {5)
SREN K A - R (IMT fED AR PR IS BRI R 1 br &, HATC T

ZRTIRR . W AR RS AN IMT>0.9mm, 4 AS E28 B i3, IMT S5.Cfipiii
EPRAFEIRRIAH N . 28X 120 5l CAS BFdHTRHM A, SRAihs
A 871, KHiFN 72.5%. UFE I AR IMT B0 T2 BK sk A A0 PR I s 5 1) B v
FIRKE XS, CAS HIAREAN IMT>1.0mm. CAS FI53FArAEN: 0 Z: IMT H<
1.0mm; 1%%: IMT {: 1.0-1.2mm; 2 Z%: IMT f5>1.2mm, EahIkIEA; 3 %% IMT
fE>1.2mm, 20%>MERAER>50%; 4 . IMT {H>1.2mm, 51%> ME A >
99%I661, ASLIGAF FAE RN, & EUK AT DAFEAR CAS B4 IMT fH.
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—EMHIZ . HIR, FRES MR AR SIS 45 R — S R R, ke Ol o
LEREALIIEREIEHE N =, ASLIE SUKHA, 70 A kiR s
i, A —RAREARTE, REIZSE . X T RR SRR IRAT, 7ELUR AR
B SR ORREA R, 5 JH P 1) R U S A A 8 1) 5 AL

B, RBHFERH, W E &SRR E SoK T LGS SN kR R AL 5
FRIfe FR AR BEAT 9 91 HRESR i B IO IRZG N B L 3 I [ e /K, IG5 P iR 2
KRR E FE R B K, S dh N B AR A i e, [#MK IMT 5. B4
TKAT A SR A R — Tl et i 25 L AN o A AL A B B0 (R 244 . S5 AT T R4 IR 24
YR, EEUKEAFESEEAER. HEl&A S, MISIKE, &20KT g s
BN B FEREAL B BT . ST, B UK S S IR AR 5 S AR A IR AR
UL 72— PR

35



S g4

- KT DA S0 K sl A A5 A R B R R A BEAT D O HLRE B e R B2

A UK AT DA S0 R A A A S8 PR LA 7K T, B i S i B [ P KT
Jig B AT AN SR A A FE i R KT

- B FUK T LB R s sl ik ok A A B 1) A1 AL A R AL i K

= 7K AT LA SO S kR A A A 6 P9 - P B TR

36



Misk 1
MmiERES
AR BB X BN Bk R AL B8 2 e PR B T

TRAE AT FT 1Y H 0 6 7E 0B B UK BRI RE AL S (i RS FR A R O, IR At
XN B & 40 Dh R IRAES L UE E R 1 vEAs, vensh ks peas b im NS4 —Fh 28 ria
FF A7 TR g A 1L DR BB B 5 W 6 5

TR EL SN T AR 2 15

oA HL AR 1 ELTA 0 R E AR SR 4

FRILMRS AT e (RIS, tnT DR, e A I R ST 9
TR AT, RIGBAR RIS R, TR 2 BT 28 T ok, AT 598
5B ER AN 2 R e 52 B 520

T VR SRR, A e OB LR

TRy it S 7] 2

SARE A
CENATE
SRR i H H

T O R R X [R5 Al /et e 152 T RS, JRIERZ 2R E AL
SR, BAEWI /It B R

W E R4

SENER

H 391 GB H H

GE: R ZAE AR P T WAEANES, AR E AT e /I W R A2 44D

BERL [ LA P -

ARG PE S AT FE, SIS A A s 1 AN BRI SR R . I SRARAN:
LABE e g 5 Ky M AR A UARR IR o W] DORE B 0y 1A DR AN & B 45 Wt T/ BLAM A
B, BRAESASERVERT . TR BB F0 R SURIE IT R 205 # EESRT S  Br i DR o S A S R
FFAEABIRIR AR, (BTN A B AT ORI SO I e BEAT, A, WU B 5k
Y B AR 2 A O3 FE L RE TT AR T8 S 2 e S AN N BT IR I e 4 ROCR I, A=
WIS NHUEFTBERL

37



Mis% 2

8RR 2t A 75 75 A iH B
B0 ARWGEE 7R AR T A A IR ERIE, 15 ST GEHER L
[ 25— AN B AR I, (g5 1 tR AN T IR R A A
AR IA QRN G)RARLET ()RR e

*H A A 2 AT

L5 R I ALl e i e IR e R 1 2 3 4
2 3k FAR G . e irh 2 e HE A A ety 1 2 3 4
3.1 BE A= a At T A SRR A B RS A IR AL 1 2 3 4
JE B AE R
A FE TR R e SRR 1 2 3 4
545 75 2 A REAR 1 2 3 4
6. 85 H CaE LLBLR A9 7 U fE 1 2 3 4
78T A i R EE B i T R 1 2 3 4
8. Bt fr B & Bl A (R D 1 2 3 4
9 MLF ¢TI AR HE ) AT H 1 2 3 4
10 4512 11 5 /40 3 0 20 58 20 43-Bh L L A — R BE A B 1 2 3 4
(k. BET%E. B sk s . eREER
118K A 1 2 3 4
12 M A5 24 B R 1 2 3 4

35 AR B L IR R 1 2 3 4
14807 6-11 it FEedy. Kol 1 2 3 4
156 DAl N B3 AT (B AR A PR I it B I 1 2 3 4
16,2 I BEn A 5 5 B 35 sh (B i AT 5 iRegl b ay 1 2 3 4

HF IR 30-40 SF BN

17 852 Ay vh AR e ik O i 1 2 3 4
18,95 8 4k 1 2 3 4
19 5 0 A K — il HE L el 7] 1 2 3 4
20 455 K07 2-4 {7k 1 2 3 4
212 i) i) He i B i e SR A Rl E 1 2 3 4
22 fEb A& hn CEREMERD OiEED k. BEEE. 1 2 3 4
B i)

23 L AT AR — S Pt S 1 2 3 4
24 BB L IFEE g LT 1 2 3 4
25 ZE BRI AR m e Lo B 1 2 3 4
26 8 K07 3-5 {r A 1 2 3 4
275 T AR N B 1 e i B ] it 1 2 3 4
28 45 JA A = e R E ED 1 2 3 4
29 iz Fl— s Ty sk R i ) 1 2 3 4
30 4 T dcin B bRk T LAE 1 2 3 4
313 Eh B o0 ) A Bl fih A7) BT R ED 1 2 4
32 B RNE 2-3 ) A W R R BT 1 2 3 4

38



3B E= R HMET SRR AL [ SR b R

G HE e

34 EH HEiGshh S R EERECE . RS

FHIE M Hh 77 5 4= J5 BT AT 2 H i)

i

SOF# LR, BRIRRS[R]

3600 1 B TR AR A A Bl

37 M ApiE L B C AR K

ISEF R AN 23 i, HE. A, T, EoEL

39 PAEGREEA B ¥ i B O

40 _{C iz Eh ) e i Bk

41 B R EE T IR 15220 405

42 FEAE A SR A4 0 Y

43 M P LA A PR L

A4 L YA ERRRERAE TR IRl RIS

45 2 InoC T e e B e O v i HE 7 ORAE

A6 1T S BB I 1 ) U AL 2

47 BEFEH B R AT R LA 5

48 MF| H OS5 i o H e i R RE

49 i i 1w B A 5t N B

5007 A48

S1.7E S oAt A B4 -5 i) R 5%

3248 { B IR DB

[ I T S T N T (O T S T S I I T I ST I T I S I T S

LT IS I IS 2 I I T (I L IS I LS I I S I LS R S L

L N IR = B O B G o R S = = [ S (R S IS I =

39




Morisky MR #1& Aot A&
LA : AT 8AFLA A B SR —A A TRA BEES R, W ARG EE
HREEAE NI (RiE—R) . SEAMEZY, FeEEL,

1.ERTH N RILIRE?

03 @F
QAT ENREAR, ZEH—RIJUAE ST
O£ @F

3aR M, LEGAEKEI R A EMERN, ERTRELELERAITRY B
TR IR

3 @%F
A58, ERTAN LMY HEFEH?

073 @F

5.(1) REMA BT 5?

073 @F

(2) SRERAHDT 5?

03 @F

6. 5T B LA R LAFH R AN, EETAFLITRA?
03 @F

THAT AT B 7 T RA B A

03 @F

8. M A Hin AL IR I J 2 IR 2 AR AR ?

DOMARR @f& R @A B @aF SFFA I 7]

40



>

'

CHO (mmol/L)
»

O
-
by

HDL(mmolIL)

CHO (mmol/L)

41

TG(mmol/L)

LDL (mmoliL)

o

1.5

1.04

(mmollL)

© 0.5

0.0-

d



o
P
,
w}

-
o
T

o
‘{l
LDL (mmoliL)

HDL(mmol/L)

A

>
1

es]
=]
S
?

=3
=3
b

OX-LDL (d/mg-L")
S~

o
I

e &

K 4 EEUKTHRIG CAS B MAR/K T
(* P<0.05, ** P<0.01)

A 005 B 0.0150-
= [ g
J&‘_ ~ e K
¥ ¢ 1
e -1
= 0003 S 2 0.0100- o
= S % R
b e N
z e 2 e
¥ | O e e E
Z pE & R
= 2 e
0,000 : 0.0000 *
)4 b
Q,ib Q}V‘ Qs’l« Qs‘l«

& 5 3 RAM LI H T AT/E CAS BE kdr1+CD34 XU LE R LR
(* P<0.05, ** P<0.01, *** P<0.001)

A B
< 000 S oo,
W »*
- | -
= 00016 e = 0.0080 ——
B’ Ao 1 SRR
o i < R
= oo S 2 oo i
S e < e
2 e g s 2
; s g . e .
i 0.0000 i x  0.0000 a
§ X
Q’fb (o.‘? 1 1

B 6 XHERAFSZIHTHATE CAS B3 kdr2+cd133* XU fH L g
(* P<0.05, ** P< (.01, *** P<0.001)

42



B 7 BAE IR RBE G CAS B EPCs Wi B HLE

K 8 BEE/KFWHRIE CAS EH EPCs A E L

B
A 1.5- 1.5

IMT (mm)
IMT (mm)
=

o
o
I
o
(2]
1

0.0- 0.0-

K9 XHRAFSEIHTR] G CAS B IMT {HILE
(* P<0.05, ** P<0.01, *** P<0.001)

43



[1]

SE 308

Ohsawa I, Ishikawa M, Takahashi K, ef al. Hydrogen acts as a therapeutic antioxidant
by selectively reducing cytotoxic oxygen radicals [J] . Nat Med, 2007, 13: 688-694.
Nagata K, Nakashima-Kamimura N, Mikami T, et al. Consumption of molecular
hydrogen prevents the stress-induced impairments in hippocampus-dependent
learning tasks during chronic physical restraint in mice [J]. Neuropsy
chopharmacology, 2009, 34(2): 501-508.

Ohsawa I, Nishimaki K, Yamagata K, ef al. Consumption of hydrogen water prevents
atherosclerosis in apolipoprotein E knockout mice [J]. Biochem Biophys Res
Commun, 2008,377: 1195-8.

Song G, Lin Q, Zhao H, et al. Hydrogen activates ATP-binding cassette transporter
Al-dependent efflux ex vivo and improves high-density lipoprotein function in
patients with hypercholes-terolemia:a double-blinded,randomized,and
placebo-controlled trial [J]. The Journal of Clinical Endocrinology & Metabolism,
2015, 100(7): 2724-2733.

Ishibashi T, Sato B, Shibata S, et al. Therapeutic efficacy of infused molecular
hydrogen in saline on rheumatoid arthritis: arandomized, double -blind, placebo
-controlled pilot study [J].International Immunopharmacology, 2014, 21(2): 468-473.
Ostojic S M, Vukomanovic B, Calleja-Gonzalez J, et al. Effectiveness of oral and
topical hydrogen for sports-related soft tissue injuries [J]. Postgraduate Medicine,
2014, 126(5): 188-196.

Yoritaka A, Takanashi M, Hirayama M, et al. Pilot study of H2 therapy in
Parkinson’s disease: a randomized double-blind placebo-controlled trial [J].
Movement Disorders, 2013, 28(6): 836-839.

Kajiyama S, Hasegawa G, Asano M, et al. Supplementation of hydrogen-rich water
improves lipid and glucose metabolism in patients with type 2 diabetes or impaired
glucose tolerance [J]. Nutr Res, 2008, 28:137-143 .

Hayashida K, Sano M, Ohsawa I, et al. Inhalation of hydrogen gas reduces infarct
size in the rat model of myocardial ischemia-reperfusion injury [J]. Biochem Biophys

Res Commun, 2008, 373: 30-5.

[10] Fukuda KI, Asoh S, Ishikawa M, et al. Inhalation of hydrogen gas suppresses hepatic

injury caused by ischemia/reperfusion through reducing oxidative stress [J]. Biochem

Biophys Res Commun, 2007, 361: 670-674.

44



[11] Song G, Tian H, Liu J, et a/.H2 inhibits TNF-a-induced lectin-like oxidized LDL
rece- ptor-1 expression by inhibiting nuclear factor kB activation in endothelial cells
[J]. Biotechnol Lett, 2011,33:1715-1722.

[12] Bos D, Portegies M L, Van d L A, et al. Intracranial carotid artery atherosclerosis and
the risk of stroke in whites: the Rotterdam Study [J]. Jama Neurology, 2014,
71(4):405-11.

[13] Chen H, Hong H, Xing S, etal. Intracranial versus Extracranial Symptomatic Carotid
Atherosclerosis in Chinese Patients: Risk Factors, Stroke Mechanisms, and
Long-Term Prognosis [J]. Journal of Stroke & Cerebrovascular Diseases, 2015,
24(11):2632-9.

[14] ZhouB, MaFX,LiuPX etal.Impaired the rapeuti cvasculogenesis by transplant ation of
OxLDL t reated endothelial progenitor cells [J]. JLipidRes, 2007, 4(3):518-527.

[15] A&, DB, E3R%, 55 R MOS0 BB e IR 3N ik ot A A A B e bk ot 5 23
SIRKBEH BRI M AT BT[], TR A2 HE 0 i I 978 42 &, 2017, 19(3):264-268.

[16] Rafieian-Kopaei M, Setorki M, Doudi M, et al. Atherosclerosis: Process, Indicators,
Risk Factors and New Hopes [J]. International Journal of Preventive Medicine, 2014,
5(8):927-946.

[17] Wang X, Chen J, Tao Q, et al. Effects of Ox-LDL on Number and Activity of
Circulating Endothelial Progenitor Cells [J]. Drug and Chemical Toxicology, 2004,
27(3):243-255.

[18] Asahara T, Murohara T, Sullivan A, et al. Isolation of Putative Progenitor Endothelial
Cells for Angiogenesis [J]. Science, 1997, 275(5302):964-967.

[19] Dimmeler S, Zeiher A M. Vascular repair by circulating endothelial progenitor cells:
the missing link in atherosclerosis [J].Journal of Molecular Medicine, 2004, 82(10):
671-677.

[20] ZFZRZR, XUNN, J&) 8455, S50 SRR ok A A0 1k s B A0 £ &0 i I Ay Bz AEL 48 i )
B[] P EBUE IR &, 2010, (06):652-656.

[21] SREHT, MR, IRIERSE. BNIKAE AL Io N A B AEL 200 164 e R0 2 A BE 0 25038 e
HAGRE X[1]. A PG BS54 Ui I 24 3, 2007, 5(11):1080-1081.

[22] Povsic T J, Najjar S S, Prather K, et al. EPC mobilization after erythropoietin
treatment in acute ST-elevation myocardial infarction: the REVEAL EPC substudy
[J]. Journal of Thrombosis & Thrombolysis, 2013, 36(4):375-383.

[23] Wang Z, Moran E, Ding L, et al. PPARa regulates mobilization and homing of endot-

45



helial progenitor cells through the HIF-10/SDF-1 pathway [J]. Investigative Ophtha-
Imology & Visual Science, 2014, 55(6):3820-32.

[24] Wang C, Cai Y, Zhang Y, et al. Local Injection of Deferoxamine Improves
Neovascularization in Ischemic Diabetic Random Flap by Increasing HIF-la and
VEGF Expression [J]. Plos One, 2014, 9(6):¢100818.

[25] BAF*, AU, Im) ] BEAE. B 280 oo M e AR R v 3 ik ok e B AL S B S T
D) R Ts £ FHE, 2015, 22(08):68-70.

[26] =K, BAIIE, e iRaE. O BT HUS R IR ok AR AR AL 1 0o 5 538 IR 24 4K
MR A PR BRI I]. R BUREE A, 2015,53(26):130-133.

[27] 57540, BERRACE X Ssh ik s P AL TR B OS2 [0]. SR & 4P 3L R, 2010,
16(28):117-118.

[28] Macaskill A.Review of Positive Psychology Applications in Clinical Medical
Populations [J]. Healthcare(Basel), 2016, 4(3).

[29] McLeroy KR,Bibeau D,Steckler A.An ecological perspective on health promotion
programs [J].Health education quarterly, 1988, 15(4):351-377.

[30] Green L W, Kreuter M W, Deeds S G, et al. Health education planning:a diagnostic
approach [J]. Palo Alto California Mayfield Publishing, 1980.

[31] Green L, Kreuter M. Health Promotion Planning: An Educational and Environmental
Approach [J]. Mountain View[C] prevention of diabetes in 2 aboriginal communities,
1991:298.

[32] Taylor C E, Rd G W. Control of diarrheal diseases [J]. Annual Review of Public
Health, 1989, 10(1):221.

[33] Lorig K, Stewart A, Ritter P, et al. Outcome measures for health education and other
health care interventions [J].Thousand Osks:Sage Publications, 1996 ,141-441.

[34] BT, ma, EIE. “F-5-17BUE S AR B AT b7 e v
HI. HriRFE(T), 2016 ,(06):15.

[35] Behradmanesh S, Nasri P. Serum cholesterol and LDL-C in association with level of
diastolic blood pressure in type 2 diabetic patients [J]. J Renal Inj Prev ,2012,1:23-6.

[36] Weber C, Noels H. Atherosclerosis: Current pathogenesis and therapeutic options [J].
Nat Med, 2011, 17:1410-22.

[37] Owen DR, Lindsay AC, Choudhury RP.et al. Imaging of atherosclerosis [J]. Annu
Rev Med, 2011, 62:25-40.

[38] Matsuura K, Hagiwara N.The pleiotropic effects of ARB in vascular endothelial
46



progenitor cells [J]. Curr Vasc Pharmacol, 2011,9: 153-57.

[39] Povsic TJ, Najjar SS, Prather K, et al. EPC mobilization after erythropoietin treatment
in acute ST-elevation myocardial infarction: the REVEAL EPC substudy [J]. J
Thromb Thrombolysis, 2013, 36: 375-83.

[40] Wang Z, Moran E, Ding L, et al. PPARalpha regulates mobilization and homing of
endothelial progenitor cells through the HIF-lalpha/SDF-1 pathway [J].Invest
Ophthalmol Vis Sci, 2014, 55: 3820-32.

[41] Wang C, Cai Y, Zhang Y, et allocal injection of deferoxamine improves
neovascular- ization in ischemic diabetic random flap by increasing HIF-1alpha and
VEGF expres- sion [J]. Plos One, 2014,9: e100818.

[42] Zhu JH, Tao QM, Chen JZ, et al. Statins contribute to enhancement of the number and
the function of endothelial progenitor cells from peripheral blood [J].Sheng Li Xue
Bao, 2004 ,56:357-364.

[43] Lu J,Zahedi A,Yang C,et al. Building the hydrogen economy in China: Drive rs, res-
ources and technologies [J]. Renewable and Sustainable Energy Review, 2013, 23:
543-556.

[44] Dole M, Wilson F R, Fife W P. Hyperbaric Hydrogen Therapy: A Possible Treatment
for Cancer [J]. Science, 1975, 190(4210):152.

[45] Ma P T, Gil G, Stidhof T C, ef al. Mevinolin, an inhibitor of cholesterol synthesis,
induces mRNA for low density lipoprotein receptor in livers of hamsters and rabbits
[J]. Proceedings of the National Academy of Sciences of the United States of
America, 1986, 83(21):8370-8374.

[46] Fukuda KI, Asoh S, Ishikawa M, et al. Inhalation of hydrogen gas suppresses hepatic
injury caused by ischemia/reperfusion through reducing oxidative stress [J]. Biochem
Biophys Res Commun, 2007, 361: 670-674.

[47] Cai JM, Kang ZM, Liu W, et al. Hydrogen therapy reduces apoptosis in neonatal
hypoxia ischemia rat model [J]. Neurosci lett 2008, 441(2):167-172 .

[48] Cardinal JS,Zhan J,Wang Y,et al.Oral hydrogen water prevents chronic allograft
nephropathy in rats [J].Kidney Int,2010, 77( 2) : 101-109.

[49] Wang C, Li J, Liu Q, et al. Hydrogen-rich saline reduces oxidative stress and infla-
mmation by inhibit of JNK and NF-«xB activation in a rat model of amyloid-betaind-
uced Alzheimer's disease [J]. Neuroscience Letters, 2011, 491(2):127.

[50] Kang K M, Kang Y N, Choi I B, et al. Effects of drinking hydrogen-rich water on the

47



quality of life of patients treated with radiotherapy for liver tumors [J]. Medical Gas
Research, 2011, 1(1):11.

[51] Ohsawa I, Nishimaki K, Yamagata K, ef al. Consumption of hydrogen water prevents
atherosclerosis in apolipoprotein E knockout mice [J]. Biochemical &Biophysical
Research Communications, 2008, 377(4):1195-1198.

[52] Song G, Tian H, Liu J, et al. H2 inhibits TNF-a-induced lectin-like oxidized LDL
receptor-1 expression by inhibiting nuclear factor kB activation in endothelial cells
[J]. Biotechnology Letters, 2011, 33(9):1715-1722.

[53] 2. & SR XA £5 G A0 B TG 2 e FE IR 2 E T RE RS [D]. 28 L
B2, 2013.

[54] ERNAE, PNENY. BERRFCE X e O B AR TR 7 SN ] B 25 1R,
2011, 09(17):327-328.

[55] BRER, sKkie, JHMgI5. {8 RRECE N e 88 AR 25 A SOAH G R A FE 1)
SEAT). SEFITRT B, 2014, 21(03):381-383.

[56] 2200, hBKkAEAL B FE ARSI S A SR R B R [D]. R, 2017.

[57] LT, XI—H. FHERS KAEXS b & e O BB T 2 [T]. b [ 2 R 22 %
&, 2016, 36(13):3154-3155.

[58] Mizuno K, Sasaki AT,Ebisu K,et a/. Hydrogen-rich water for improvements of mood,

anxiety, and autonomic nerve function in daily life[J].Medical gas research, 2017,

7(4):247-255.D01:10.4103/2045-9912.222448.

[59] ARWEZL,  SKICHE. P ET-FO0 et Codp S8 O BROIRZS S A i T s it 7 0],
I E I LA AR (g, 2014, 28 (1) : 110-111.

[60] ATRIE, BIERN, RIEPRSE. LREREIRITTA A Lo BB O DR S A 35 ot
R, CMAERBG, 2012, 12 (1) : 68-69.

[61] BHEDS, mgipk. Hul =155 NMRMEREI]. TLIRAMRE] & &, 2005(03):37-39.

[62] Gordon D J, Ritkind B M. High-density lipoprotein--the clinical implications of recent
studies [J]. New England Journal of Medicine, 1989, 321(19):1311-1316.

[63] Gordon DJ, Ritkind BM. High-density lipoprotein--the clinical implications of recent
studies [J]. N Engl J Med, 1989, 321(19):1311-1316.

[64] X%, HIGE. SE AR B NG B o sl Bk PR AL 2 (0], O IS5 BT VA 0
H(EEARRR), 2016(08):148-151.

48



[65] Zh%%, IR, 2= HESE, MO0 82 sl Bk B e e HoAa e (0], v = Bl ki 4k
Z& &, 2004, 12(2): 186-188.

[66] TL/NF, T54fl, RSN, R0 2 M i A2 W A SOV IR A0 85 S50 ik s
FEREAL OHRTT[T]. e AR E, 2012, 31(6): 482-484.

49



it
S

=4 A3

AN BKRERE (L RN A B A AR Th sE R R IR
RN 2Rk BETEE BIRER B AL
W E. ZhKEFEELL Catherosclerosis, AS) A& B N S B 16 f5c ™ 25 1) Co i L 95
R, HUtE B AS ARG AS CONEE 22 A TS . Sh kR i
{k(carotid atherosclerosis,CAS){E— EFZE 0] B4 & AS BEHUR ARSI, T332
WO BRI, 5 TIREAKE, CHAUESEREN TEAPHL 45 AS 1HHLIKC“E 17, &
WFFRAESE, P R AH 40 M (endothelial progenitor cells,EPCs) A& E 245 N I, IEZZ AS K
AR o ARSCEE R S0 KA RE R A, 5558 1 P P9 B AR A B 25 2 AN D) Re IR R Ak, S
B AN AT 12998 2B R F (R VR AT ARG R 28, S AS (KB TT S B IR SR LT 1 Sems o
(GBI ] - IZNAKEFERELL: A RAHAIAR: SR R E A
PROGRESS ON CAROTID ATHEROSCLEROSIS AND
ENDOTHELIAL PROGENITOR CELLS
Li Chen reviewYa-ZhuoXUE Na-Na YANGreview

Abstract:Atherosclerosis(AS) is a threat to human health of one of the most serious
disease of heart head blood-vessel, thus explaining the mechanism and prevention of
atherosclerosis has become the hot topics in the study of the medical profession. Carotid
artery atherosclerosis(CAS) in a certain extent, can reflect the whole body AS plaque
development, because of the carotid artery location shallow, easy to test and check, has
been confirmed AS understanding and evaluation of systemic atherosclerosis "window".
Confirmed by research, endothelial progenitor cells can repair the damaged lining, delay
the development of atherosclerosis. Based on carotid atherosclerosis in patients with the
change of the number and function of endothelial progenitor cells in the body, and
endothelial progenitor cells to generalize and summarize the action of the occurrence and
development of the disease, for the treatment of the AS and provide new strategies in the
prevention and control.

Key words: Carotid atherosclerosis ; Endothelial progenitor cells;Oxidized low density

lipoprotein

ke AEIELY Catherosclerosis ,AS) & H AT BRIV N AR R & = Ik 2 —,
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B Fh 7 UAE 48 AS FE 2 H AT it Fe R s AS —1al B A i N 1S3 i, o3
K XL PAY B J2 PO JEE R R 7 RIS 2R o Bl B R R A, — 3] El AN 2 M e BRI FEAL,
(Fe i 5 EWegnin i) 2AURE) ML RIS PRI A4EZ . G4 H 800K H
WS B4, SBIKOEFEREALEN, RN ARG N, S0 LA B ) A
G UUREZE 26 DA K ) BBl 0L A5 5 a5 ML 5 R A R P fes e, A 61 N A o {2 3
TR . NSRS S T R I AS RAKR RIS, BRI, 1B R B
PR S PR P B 4 ) DA pl P R A4 D Cendoothelial progenitor cells,EPCs) 175 S04k T 3K,
DRI, A9 N R AR M K 3 SR oAk, R R M JE 2% 5 ik s AR Bl A, 0 P s

LB Bk ORARREAL K A4 55 P B2 A 40 L 3 R

RZ G ZR, BN A% % B i 2 H (oxidized low density lipoprotein,ox-LDL).
e R AHMR T e R M O S A R AR B IR BE IS N 4500, My mT i At Ay iz 4t
RIE R A, I 75 S A E TR B ML . AS A I ORERFR Y 2 R
SRR, TR AR PR BT 4R, MR BESTE A, P LA 3 aE, A
FRZ AR T 4HRAN LR TR o 1250 I R RS2 T AR LR 7K 2 B4R
TLRE 11081, K% B i B H (low density lipoprotein, LDL)JE AS & RURIAK JE () 5[]
3,0x-LDL Jhim D& N KA AS &I IFARRER) B E R P, ox-LDL H A AL1EH]
FEAE, e I A AN EE A AL T AR P B AN I AR BB IR AL, B A R 4
BEMEENH . BRI, AL JUH R 2 e KSR G AL 3 4 I ok,
29 30%EIE T A R0 R I A R0 SR R AEAT A7 T A A R A )
FRAEATAN 2 4030 52 8 Py R 20 AR A R B T 51 A2 0, (B S IR RIF SEE B, P
FELT™ B2 A, AT A P R A A S DME RS2 A0 I, 75 a5 A P R LV BR
LA FELL R 040 9 N B A A kA2 52 A8 BB . BF KB, ox-LDL fEf%
16 A R AL A0 L i e A o pel', (R BARSZ AL A f5 T8 PR R AT REAH DA R =Fh
JEIH: 55—, ox-LDL XHH4IMAE T fE A i fEH, 2 CD34 PRI X7
ST SHEUR . S5, ox-LDL W Red@ i F-HA5 58 i ¥ 77 2R 4% 1 B AH 48 i
SIACEEN B B =, B IR S0 B T e 2R L 2 A P B AE A P 1 it s R T

2. W HH4EHL(EPCs)

NHAEJG, B BEHE A — A4 AR R AR IS 75 ELT R B RS G A 1, X L4
M AR GRS A RE 77, BN Bz 20 M R DA E Sk B 4 L o A0 T R o A AR A 7 B
YH4HA (endothelial progenitor cells,EPCs) . WK BN, EPCs & 5MELkE, ©
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AEME TR ERET . FUAR SRS EECIRAS B — 24 i 5 ¥~ T 3 )3 EPC T4 A4
Y2 5o A Y, 1997 48, Asahara K ILFEZE, 1 RI—H T AMEGEIR N B 4H40
R AIRE R USY, AT DX e 4 i 2 SRR T BT 40, AR AT TSR iR 4 B CD347
200 2 o 28 0, 8 2T TR BRI R T, R I AT TR RS PR B 40 P 9

&3 EPCs X545 DX 4 1) 15 9 B AL A AR . N R 4 I R 3R it e YLl
AR ARMERH TG4, SR 70 B R BEPCs SRIETi& i T40/fe, ik CD133, CD34
1 Flk-1 Z0617, JEIR EPCs Jid RIS SALHIRAERE N B 40 i 52 84, Bkl
BRI AS iRE. ) L4E, KEMFEOEHE~R: EPCs KIFETHE, FHET
SMJETERR . EPCs W] LLBES) 73 BN ETER T S 55 kN R NE R, —EREE
POE T AS 1R R EREUS, BT LA G i o ) e RO ML XURS: o AS 9 A AMJE I EPCs
A B e I T B ALY, Aa 2 A A AR v 1O I SR R AR (i 2R 20,
H AT T2 WY, e I ] e A RE AN B B3 4% (LB P B A0 B, S B 10 52 ) DA i 3
EPCs [JTRE, RN, sEmARIEEERE, THRBGAIEE . ik AS sk k.
Werner 80T 70K, E— Bk /N RAETAA N, F55 N\ EPCs, FJLLS EPCs
JHE BB MBI X, 25248 1R, EPCs F174 B 413 A= i e 2 IR E
KFRo JBHHMNEAPEIAH EPCs Bt iR, (HRTE M N R AR KR 702, R4 i 4 7% 4
PR PPV AR R, TS EPCs 13 i, VAL, JFIR ks i i 4E i . PPART
AR, LA S EPCs 43U i oy B A, 1 it o 4340 P ULt el ]
W, HME L EPCs 7E N R 4545 Jo HROB AR IIL45 T8 i iy J8 e 2 A 0270, W DAV B2 Py Bz
Wi BT B R . SR, BPCs ¥6Y7 B0 7 L M IR K HI R XE, =iké=E N EPCs
BIET N, Bz, IRALERI UG T ROR 2,

Wang QPSR 78 R I, AR TRAL XS Ay B 4H 40 i 1) 0 e A 3 5 e R FE AR
TiAL B P B AH A B Notch-Jagged 1 3@ E% 1R A BLE, B FCR I, IR TUALEE
BT Notch- Jagged! il ESE1#E EPCs IG5 RN 43 WA e 77 Wang SBUEE R I P 57 A 41 g
AT CLML A R, R LA AR RS RS SR 3 12 0 2 A4 IR D 3 ik [
R RN ARG, XX Se i Qe an i (I . TR A LA D R EAT T AL R
PR BE 3Rl AMPK/AkY/eNOS 3 B% i # N F2 A6 40 Jfg 389 78 A1 %, Jf il
AMPK/eNOS 2 3F M5 4= . Chang JBEEHF 7T R BN, ARAY ANEE B i85 miR-126 it
KIEFFEGE Akt 558, {21 EPCs £K . Guo XBP¥ZEM 5T A HL hax-1 w] L@
Hsp90 {2 3F Aktl i, 53 p53 /KPR &, S 2t EPCs 34 5H F- 41| I 17 Cao W4
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ST 5T R BURAL IR 7T LLIE L p13k/akt-enos Al Ros 38 % K 1k & 4 JR 7 345 EPCs TRE
il

3. 30BN K AR REAL 8 3 (CAS) Y B2 AE 4 32 4K

3.1 FB KW REEE AL A 51 A L P B2 A A f S B AR AL

EPCs MIAUEFIIIREISEIN R, WAFEws. B4, 4. HB5. RIAETE 770
GBS, AT DLE I PR — L KRG R 3R, SRIRSEAEIAHh EPCsPSL,

fE CAS AW ORI, SMNEJEH EPCs Hm 5m 1B 2 XK R,
ox-LDL &5 HAB&Fh 5 FHCO I ML B 0GR X1, % EPCs iE#8Re7). bk
Re TR A AN IR BERZ I, i) L P IR AE 2 . B R Ha S5 A F R A Al 35
A CAS HI N, K 20 Bilfg FExt BZH N AME L EPCs. 45 R KB, SEgR 4,
41 Il EPCs B R/ . TRINATRE 5 LA R =AE R AL Ol ox-LDL 45—1%
W IR 2, 5200 EPCs W A8 51, {21 EPC T2, @51 AS Mfak K %,
Blhn: TR PR DL A — AN R AR S U7 2, KM A — S i N R AR
[A-¥(Vascuoar endothelial growth factor, VEGF)]3iA5, MR/ 1E3F EPCs fIH & .
@KTHA P AW R A7, {f EPCs it 40 THFERT. CAS Wl i pfin i Ak 7, g
PSRBT, e kA%, SHMEMAL, RALFHEMEMA T . Ghani
TR, 88 il CAS Wiz i, SRl EPCs $um S5 R A L B35 T . 3%
A BSIRIE S I, A8 P i s AL R S R S S 3 1 SRR 2H EPCs Btz /b T 26
HEN EPCs 7] B & 1% Bufivi s M0 5 A= AR B ST fE I R 35 o A PERN AL JR % EPCs £ %,
HEN AT RE 5 NN AR OGO 51 A 150 1) e S DR 39 = v B ILSEE
W e M R R 5K A 38U EPCs B T RN T REIRES 0 @ UL b I 5
mfER RSB N ERE, ZEMEEE, TONERW, Fitl, mERHEie,
CAS B#FBUEREN EPCs HUg T %, PIEHEM FRE, ThHEE CAS BFHERELN
CAS H% EPC B rthm. (HEEMBIRE 28058 A B fEHh 3] 558 2 (¥ EPCs
ZAME LA, DT R4 L (4 T PR AR AR U R Y. Ma FURSERR 5T %
W, BPERA TS, R ALK RS RIS EER Y, 2 5t 2 U A

3.2 FBN K AR AL A\ S0 A L A B2 #E 40 i 2h RE B3R 4k

S3MT CAS Wi NSME L EPCs Dig B, 4 pRip . iT# . BehEAe ) AT
fEREN, HHIZIIK A B E . FAEFENIET 20 B CAS Wi AENEERA, [
20 451 [F] 4 5% 2L (g AR Ay HRAHL, 43 T3 B0 A AN e N R A0 I B A A A, 3 9% 7
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R J 5 DU P A L, PR B 2 T 85 5 i A I R 45 5 B 2 (1 XU A A TEAE 204K
ft] EPCs. AL, @Al CD14+, CD64+F1 vWE+ F W4 £/ EPCs
SE G B4, 45 R EoR, CAS % NS Il EPCs 13458 B8 /1 R o (b e ) 3%
. TILAERIFEILEAT CAS I AMENSEIRA, A5 B 5T R 7 2
NBE, XTHRARMERN . 7 al R H N EPCs HIMETERE /1, 455K CAS R A
A1 JE I EPCs H45E e /I BB R . 7T UL, CAS &3 41E I EPCs 1) D) fg & 35 FEARIT,
HHEISERE ST O 28 X 20T CAS S BEAT Tl L4 20 fl&63%, wid B Sl )5
X HRERG, X LU0 48 YR YT HT E EPCs AL IR H 7B . BE1FH4510: CAS
B SN ML EPCs M IREFIECR N R, MR O & IXFh 254 v] LA SR LI B B8 77, 42
i1 EPCs [f1Zhfg, I FLIE RT LR 2 i i 94 44

438 3 B n 41 it A Rz AR B K ST R Bl Bk B PR AR AL R AR

EPCs (4= FITIREARRERS I AS (UIERE. Rk, VP2 2854810 @8N EPCs
IR FIEE LD RERIA YT AS. BEFERM, 36N EPCs % E M D) RE ] LIE T AS
IR HE . AN g T2, W DMEIEFR EPCs BUE I, JF ok Hohae) 4
0, 3T P (AR ZLIB ARG N 7 4B S 2 3 n BPCs 1) 3h G RS e L 4n e vs 77, mrsm
13 EPCs I .

H A, — L8259 m] LUINER EPCs 3l 51 o A4, MEPEIE | AT 2825%) . VEGF . ACEI.
ARB Z5H6-91 iy TR 2540 LUEE PI3k/Akt 3845, IR BRI LLBh BB BE i) EPCs,
Stk HAMGI R T, I TifE EPCs (AN, (i EPCs JH 55 450 LHR 45
fr, PRBERTAE ML A . SRR S IR FE AT 2R 250 221553 EPCs AT, 1623
0 VEGF & FF. Ml e £ . Wang & 8L, MR 254- B F ,
LA s i 2 N EPCs #E, EPCs #tH HUXTIRZAZ | 2-4 %, H SR el
M) EPCs HI%iE, WIS & TXIEEPY, Zhang et alP? 57 MCAO (middle
cerebral artery occlusion) MX#GRIMKERBA, AR5, #HKIES A EPCs, kB T EPCS
WLV A M, 251880 HS. Chen SEH, SNKH B8R 70 5 T-40 M A
A R SRS RS r, da f  AELALR ARAS IN R A 5 i 2 23 1) R e R T B i B, R
L B R TESRIL XI, AT 5 Ee B R AR AT K

PN B2 AR LA i S0 K R R A s (R T RT3 SR LB L T IR
T VF 2 2 i R 0 P LAXE I EPCs (8 sl e m HL Thag, A R T8 i
HIT . {HZ EPCs B 2 MR SULIEZB PR E U, AR BRI BARIE A 75 T
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