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[ E]1 B8RSR 8BS (chronic intermittent hypoxia, CIH) 2258 T, & A - WA 80 ik ok ARt Ak 1459 A8 i, K fRUAh
JE LA A A B T 9K B i (angiogenic T lymphocyte , Tang ) AK-HA8 4k . 77 3% W3R BUAF Sprague Dawley (SD) K FRBEHL 4
22 IE R SR (RA ZH ) RIS P ] Bk i S 2H (TH 20 ), v TH 2 3552 () BRCPE B Sl 5 i, TR R 8 h, dh 6 Jl o )k e AU =X
BEAEN B2 min TMEFR, 40 s IS N FEA RN 21 %05 31 8% 31820 20 s, 85 FE A LE 7 28 SRR 7E 40 s
NKE B 21937455520 s @EMESERUG , 6 TR AL A I Tang K P B2 AH AT (endothelial progenitor cell, EPC) 7K ; ELISA
AN 5 2 g 4 11 I &1 (high-density lipoprotein cholesterol , HDL-C) K% B g 2 [ H [ (low-density lipoprotein cholesterol ,
LDL-C) G A [EEE (total cholesterol, TC) \ H i =8 (triglycerides , TG ) & [A] #1282 (homocysteine , Hey) s HE 4 (2 22 iy = 5
Tokps P e 7 I sh K N A IR RS B (intima-media thickness, IMT) . Z5 R : =45 R 28, 5 RA G AL, TH 41/ ER Tang IKF i
ETHE[(22.975+1.866)% vs. (15.713£1.746)%, P < 0.001], EPC /KF-25 5 TGi 778 L[ (0.040=0.028) % vs. (0.028+0.012)%,
P>0.05]; HE Qe 25 50 R TH A /NEUIMT e RA 41 2 38 E (121.275+30.896 ) wm vs. (84.075+7.452) pm, P < 0.05]; ELISA
SR, S5 RAZH G, THEH Hey K F B 7HE [ (6.220.6) wmol/L vs. (5.5£0.6) wmol/L, P < 0.05] ,{H HDL-C .LDL-C . TC . TG /K
V2R TG R L o &I CIH KR RN &AL T sh ko HERE AL R I35 | [ Tang 4 LK -7 , #2758 Tang 28 B /K715 5.
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[Abstract] Objective: To explore the changes in levels of angiogenic T lymphocyte (Tang) in the peripheral blood of rats exposed to
chronic intermittent hypoxia (CIH) during early atherosclerotic vascular changes. Methods: Healthy adult Sprague Dawley (SD) rats
were randomly divided into two groups: the normal feeding group (RA group) and the chronic intermittent hypoxia group (IH group) ,
with the TH exposed to intermittent hypoxia for 8 h per day for a total of 6 weeks. The intermittent hypoxia pattern was set to repeat
every 2 min, with 40 s of nitrogen gas to reduce the oxygen concentration from 21% to 8% and stabilize for 20 s, followed by normal air
to restore the oxygen concentration to 21% for 40 s and maintain for 20 s. After modeling, levels of Tang and endothelial progenitor cells
(EPC) were measured by flow cytometry. Levels of high-density lipoprotein cholesterol (HDL-C) , low-density lipoprotein cholesterol
(LDL-C) , triglycerides (TG) , total cholesterol (TC) , and homocysteine (Hey ) were measured by ELISA. pathological changes were
observed in HE stained pathological sections of the thoracic aorta. Results: Flow cytometry results showed that compared to the RA
group, the levels of Tang in rats of the IH group were significantly elevated[ (22.975+1.866)% vs. (15.713+1.746)%, P < 0.001] , and
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there was no statistical difference in EPC levels|[ (0.040+0.028)% vs. (0.028+0.012)%,P > 0.05];H E staining results showed that
the IMT of rats thoracic aorta in the IH group was significantly increased compared to the RA group [ (121.275+30.896) pm vs.
(84.075+7.452) um, P < 0.05]; ELISA results showed that the Hey level in the TH group was significantly higher compared to the RA
group[ (6.2+0.6) wmol/L vs.(5.5+0.6) wmol/L, P < 0.05], but there were no statistical differences in HDL-C, LDL-C, TC, and TG

levels. Conclusion: Early atherosclerosis occurs in the blood vessels of CIH rats and the levels of Tang elevated , suggesting that the

level of Tang is related to the occurrence and development of early atherosclerosis.
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L 14 e A I A 2B 45 {13 <25 B AIE (obstructive
sleep apnea hypopnea syndrome , OSAHS ) J& &l K ok A
R AR P ) N7 A TR 2R, 78 Sl Dk ok A A A P O
I 26 Y A AR R Ik 40%~80% o M T R
P8l 48 (chronic intermittent hypoxia, CIH) J& OSAHS
(0 AR PR RRAE S 51 R MLV AR B 4R A K
B AR, 51 R R B L L SR I
FIGPERAE KL, IF il i HAHEAE ), & S 2
ki FEREAL ) R A

By R K A B A B4 7S 46 S0 S N B A R g
BEAT , BfS S A0 ZH 200 0 — ZR S 1M A8 A i EA 1
ARG L A A4 I 22 A S 62488 5 P B A 5 A BT 1
B I AR PR T bk B 40 2 (angiogenic T
lymphocyte , Tang) 42 T i [ 20 MU A 2 — , o /& —
2 R I A A L, G S A i SR AR RS LA CD3
CD31.CXCR4, i & #iA5ic y CD3"CD31"T it B2 4
B, BF5T KB, Tang AT 38 3 4 WA 1L 48 A AR
1 46 il £ 3% -8 (interleukin-8 , IL-8) | 3 i 43 Jai 25 11
fifF -9 (matrix metalloproteinases-9, MMP-9 ) I B 40 i
SE 5 R K F (granulocyte-colony stimulating factor,
G-CSF) i ¢ P9 Bz A4 if2 (endothelial progenitor cell,
EPC)34FE 74k, 25 B3 A8 N BB 5 s AR 1l
EILRU . Weil S5 HIFFE R B, o0 0 L8 98 S8 2
HPA ML Tang AKF-REAK . 124 i R A CIH 282 T
Tang X 1 1) 501 k45 5 A S A % 5 Wi 149 AH S
e

AN ST AN o #E 7 CTH K B 30 fik A Rz 45 43 A
AU EL CIH 85 T R BRUMLE AL S 18 I Tang &
BIKF AL, SRy tE— 2 53R OSAHS A Bl Bk ok
FERE AR I T USRS RIS R B R
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(1T 210~230 g) W 3K T MR SO S50 3h i) A FR
YNGR s R PN Uy N o Rl DN
AT o SRR A i RS S )
TR FE R AR RS (55 /D) VBRI T, LS IR 3RS
A BRI E o8 N R BB sh P i 16 P2
B2 B (SEBR 1R 35 : 220214501 ) .

FITC ¢t Anti-CD3 UK | FITC 2% Anti-CD31
PLAk (FITC 945 Anti-CD34 1A (Santa Cruz 2w ,
F ), CD133 Hi & (Abcam 24 H) , 22 [H ) , FITC 4
10 1 2E 30 # 1eG (Biosharp 23 &), JL 50, 155 %5 BE g
5 [ AH & B (high - density lipoprotein cholesterol,
HDL-C) %% B fg & F AR [EEE (low-density lipoprotein
cholesterol , LDL-C) | H il = [ (triglycerides, TG ) .
0 H [ B (total cholesterol, TC) . 6] Y 2 Bt 24 g
(homocysteine , Hey ) fiff 156 5 92 32X 77 5 (I Vi i 3K
EL7/ DS
12 Fi#

1.2.1 ¥4 %& CIH K FAER 4] &

16 5. SD K AR5 PR 5 ALk 2 21 < 1E 5 1]
TR (RA A1) TR St B AR (TH ) , RR2H 8 H . il
FRHM R 4 RRRAFRLE LARE D, KRBT A
P B A 408 () TR LR S T R K, S IR AR TR
20~24 °C, = N R XS, Mg /T 50 dB, %
PYHREH 12 bR 1o, PR KU <. R AR
FE I PE R B AR, AR S0 78 R B 11 R R AR o
IH 4R R CIH & (8 i MG A\ 17
[ P S A S 6 8, A ) ) U5 [ 5 3l 49
W, 5 RA AR BREA RIS T 3R, B H B8 4
W TH 4R BUE F CIH &b, 78 H i 4 il A3 4 0
B BN B 2 min 1L MEIR, 40 s RV
R E 8% 2 JE R 20 s, SR JE A MR B 7E 40 s K
RN 21% 2 J5 4EF5 20 s 4 CIH & P &SR 4
FFTE 8% I, 28 K BUH- % )t HL i 4000 R L RE A
FEAIRZE 80% LA, il LUIBEHLL T & OSAHS 34 1% [A]
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P I 487 5% B 1 R 017 00, L 2 minm 7 A 1 UK A9 A
2, IR T A AR I T 45 A 3 AR B=80 IR 1Y
JF OSAHS 2 WibrfE . TH 20 K L4 H G360 8 h 5 B
BT IR A IR N ASR SR Bt 6 A
142 d,
122 KR EFHKRHE &

1 FH 3% 1% B HE 2 80 (30 mg/kg) XF K R EF T
UG 3 o JRR I, A 70 U 2 R BB, g R BRI
5 mLA L, BT 4 COKFEN TR T — LR ; I M
K UM 3 3 ok 5, AU F= B ik, 43 B dr i H 2]
FHFRS 1) PBS K Z T8 vhige T4, [T K & B
B A PR O K e e R
HAF . TECEE N WEEKR BN 3 S ik i s Bk A4S | 5
M) & S 34 Bk P HP TR BE (intima-media thickness,
IMT) .,
1.2.3 HDL-C.LDL-C.TG.TC . Hey 7K -F#in]

BUOR B4 1M 3 000 t/min B0 15 min, 4355 L7
J7 , i3 ELISA #4601 HDL-C .LDL-C . TC TG &% Hey.
1.2.4 R gl ARKAEm

IR Bl 42 2441 )5 647 3 XA AL Tang K2
EPC & 284> 41 Y (mononuclear cell, MNC) Lt 1],
5 W 48 4% 43 52 CD3*CD31° F1 CD34°CD133" .,
FE AN MBI R BE 2 1} 10 /mL, BUREAS 1 mL 43510
A1 ug KFifE CD3.CD31 HUAE T 4 CHFE 30 min,
JIA 1 mL PBS _EALUAS I Tang 7K -5 55 40, FEEL 1%
10°4~/mL B9 ZHIEAEAS 1 mLAIA 1 wg CD34 44,4 C

A RA

I 7 30 min, 2R 5 A 1 g oK Fi B CD133 i {4
4 CHWFE 1 h, AL iif F CD133 BrikdE 5 e bt
B INA 1 wg CD133 AHXT R 19 —F5 (FITC ARl
1 2E 40 1gG ) 4 CHF 1 30 min, BJS A 1 mL PBS
LA
13 %it#F

AT BT B bR 2 (x  5) TR,
i RIEF it 5 T AL F R (3.6.3 A ) |
R :stats (4.2.1 fLAS) (ggplot2(3.3.3 A ¥4 74
it S51ER 5, 18 F Shapiro-Wilk £ 56 1547 1E 25
PEREIR , 7 FEAS ¢ K B0 A 20 ) 22 5% U8, P < 0.05
hESFHAGIFE L,

2 &% R

2.1 CIH KR4 £ FHR A P R 5
23t 6 Ju] B[] BRCPE Bl AR 2 R S, BROR BN 3=
kYT H % HE Y €8, TH 4195 38 9] - vh 3 0 30 ik
BEH Iz g o 2s 1 (1A Mg == 3 ik o A 523 TH
ZH [ (121.275+30.896) wm | X} b RA 41 [ (84.075+
7.452) pum |\ EHE(P < 0.01, [ 1B)
2.2 CIH X & Hey TC. TG HDL-C LDL-C 7K 2 %
fdi FH ELISA J7 700 7€ K B35 H Hey \TC.TG .
HDL-C .LDL-C /K. THZ1H RA 4 Hey /K- 2 7+
(P <0.05,K2A), TG HDL-C ,LDL-C,TC 7K,
IH 41 %F b RA 21 22 R ¥ oG it 27 & L (P > 0.05,
& 2B~E),

B P=0.005
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A:HE staining for aorta in the two groups(x50). B: Comparison of thoracic aortic intima-media thickness in the two groups (n=8).
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Figure 1 Intermittent hypoxia exposure caused a thickening of thoracic aorta IMT in rats

2.3 CIH X & Tang K-F B HH 5

5 RA 4 #1 kb , IH 4 Tang/MNC b {H 4 5
[(22.975+1.866)% vs. (15.713+1.746)% |, 2= 5 F.
FH Gt X (P <0.001, & 3A .B) ; THZ4 EPC/MNC
Y F B = [ (0.040+0.028) % vs. (0.028+0.012)% |,
ARG FE L (P>0.05,K3C.D).

3 3 i

A R Sh ik ok A Al Ak 1 ik 37 £ B R, K38 CTH
TR FE o FEE KRR AL BRSPSkt ke
B A5 22 368 5 2 BN PR BB, 22 AR B A AR &
WHISUR N B #5040 2 i/ R 4 L A TR i, 1



445 1

E11\VE i e S e N [/ 7N e ) 7 2 0 o Bl N A W B N =)

202441 A FRAME[) ], B R A R (B SRR , 2024, 44(01) : 012-016 - 15 -
A B C D E
P=0.023 P=0.082 _ _ _
01 — oor0]  A2E4L ool P=0742 P=0341
o5 0.070 _ 0.46
651 ~
2 ~ 0 0es <= 0.0651 I
3 60 %0.065 é 3 044
3 | £0.060- * ! ]
255 £0.060 S * £ 042
(] e =
T 5.0 £0.055- 50.055 . S 040
45— 0050 —r—— o0s50—vr—-+— o050 ——+— gl —
RA IH RA 1H RA H RA H

A:Comparison of Hey expression levels in the two groups. B: Comparison of TG expression levels in the two groups. C: Comparison of HDL-C expres-

sion levels in the two groups. D : Comparison of LDL-C expression levels in the two groups. E : Comparison of TC expression levels in the two groups(n=8).
E2 RAZES5IHZEXRHey.TC.TG.HDL-C.LDL-C 87k ¥F
Figure 2 Levels of Hey, TC,TG,HDL-C,and LDL-C in rats in the RA and IH groups
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A, B:The proportion of Tang in MNC in each group was detected by flow cytometry (A) and bar graph(B). C,D:The proportion of EPC in MNC in

each group was detected by flow cytometry(C) and bar graph(D) (n=8).
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Figure 3 Levels of Tang and EPC in rats from the RA and IH groups

BEF Ak 20 M 34 A TS TR , IR sk i Y
RIS AL , T B3N ke b AR RS | i 45 s e AE
Cuspidi 55" BT K B, 2 Ik ok A s Ak B b 4 sk
78 LI 2 B0 K A R L 2o e 1 B B BT B, T A
Sk ok FERE AL LB B, IS N Bz B 0 IS
A R R SR IMT 48 5 0 o Bk, A
WFFEUESE , o EEE OSAHS & Sl ik N v IR
B BE E , CIH RERS T2 Hey B35 TH i, 18 A%
I8 9 B 45403 , - S SO g AR 5 A5
FESEAT BN Rz 4505 K B Al AR v R B, 76 TH 41
KA IR EEE] 1M 7% HDL-C \LDL-C TG . TC . 3%

254k H % B TH 4UHT HE RA 21, I3 Hey K7 2.2 )
e FLA =5 Sl ik TMIT S 25 188 J55 i TH 4K Ui = Bl ik
i BRI Ay I 45 RE SRR R DL Bl K B e % i I s 3
TESE CIH 2215 6 J8 i R BRI Ik A X I N R 645
KA PREEE I P R A T S K ks AR A AL Y A
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IR, & B TH 2H K B Tang /K i 22 710, TH 2 KB



16 - [EZN

BE Ok ¥

44 B 1
20244F1 H

¥

EPC %A TH R L (A5 RA 41K B EPC /K- HAR G
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I Ah , Tang 3 181 2% % CXCR4 2 & , CXCR4 J&
o 2 Ak DR 58 5T 4t B 107 A= [ -1 (stromal cell
derived factor-1, SDF-1a) B 45 5 P52 1A, Tang [r1] 7}
JE i A A TR BV 2 3 SDF-1a i JE 3T . BF5T M,
SDF-lachy b il 145 PR - 2 i 48075 5 X7~ 1 (hypoxia
inducible factor-1, HIF-1) , fEH4E 514 N HIF-1 #E A
200 A% 5 R DR ) S S I N A e R A L B
SDF- 1o FIEFFREHA L " o PRl CIH B2 2
J&i , B S HIF-1/SDF-10/CRCX4 {55 43 , 41
P HIF-17KF- T , 18 SDF-1a R IA IR AL
Jal A, AT 2 1 Tang i AJE PR, X 7] GB /& A B
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