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Research advances in the association between peripheral blood monocyte to high-density lipoprotein

cholesterol ratio and acute cerebral infarction HAO Chenyu. LUAN Huiwen, CHEN Xuecong, ZHANG Bin ,

TIAN Yuhe, SHI Baolin  (School of Clinical Medicine, Shandong Second Medical University, Weifang 261053, China)
[ABSTRACT] Acute cerebral infarction is one of the most important diseases that endanger the life and health of citizens. In-

flammatory response is closely associated with the development and progression of acute cerebral infarction, and the levels of in-

flammatory markers can reflect the severity of inflammation. In recent years, monocyte to high-density lipoprotein cholesterol ratio

(MHR) has attracted wide attention as a newly applied indicator for the degree of inflammatory response. This article reviews the

association between peripheral blood MHR and acute cerebral infarction in terms of high-risk factors, risk prediction, early func-

tional deterioration, severity assessment, hemorrhagic transformation, and prognosis.

[KEY WORDS] Brain infarction; Monocytes; Chdesterol, HDL; Review

S0 A BT R N PR L — i DL A M it 4 AE 3R R L
AEBFER EE LRSI RERE G0, 78 200 I 58
P85~ B BE o 98 R TG0 8 IR % ¥ 3 B B A L 4 Mk RN
S22V I AR BT ST Ak & AR 0 S B R L AR, B
20 55 1 B N P I B ( CMTHRO AR S — 3 1) 2
FRaEW) 2 BN T G . 7R I R S5 98 25 A U0 48 bk o B A% 40 g
T 25 B 15 26 (1 BB [ B2 CHDLO R b 3 LS 8. 28 5 3R HUT B
e, HKR L MHR By 95 A 25 10 35 AR B0 A% 40 i A
HDLC 25T RELEIR. NBE THATE. MET
B — R BT BE SN A E FE . MHR A% 808% 41 Mg 2 R AE
SR P A s TR el A A0 B 4 T B ) U 4T 2 TR
200 A T A 00 L A 2 0 Bk S A T S i 19 BB 1 R R M A
MET B AN R 7 R AL SR R I R R AR R 4
T 7 AT BT & AR R L BAAZ A S PR 2R A B st o XK, T

I T 4% 1 A JBm S Al i 5 B A% 4R s MHR h HDLC 5
EF-&?EH@EKE&FEEPE’WFFHH& A5 90 T 40 v
6 BE AN HE i sl IR s A 02 g AR L A IR 1 R T R P9
R USRI AT B K A RIS Jkt% HDLC i B $i R i
SAAE AT J8 1 B0 Bt BB Ak B B 1k BB TR 1 A PR b i 1R
T, . MHR R AN A HDLC B & A&y .

(R EHEI] 2024-02-27; [f&ITHHI] 2024-06-12

[(E£mB] #yim TA#RZ RSB H (WFWSJK-2020-
193)

[@EFAEE] I AR, Email: 15965096500@163.com

R B B SAE R SRR
(R0 RSB 90 R 2 5 b D MHIR 5 P
BIPERL PR R 3 1)

1 MHR ERMNERESREEZEHNXE

1.1 MHR 5 % % &

TR I S 2 A g o A 8 11 v A R T R I i
S T SO 1A PN B B L A SR R AR
B A I 5 MHR A AH 56 M 01 55 2 1128 i 1 6 0 30 &
SE 5 MHR %% . KAPLAN 200 ffi i MHR 50 5 1l &
KRBENB FERN, KW@ i EACHERERFEREN
MHR B i =5 F JC 5 Il 5 & AE 2R % . B b 53 — T I R BF
FEARSE T IR R M R AR A 1 MHR 5 0 E AR 4 I K R
IEEIEE A R, 45 0 Bk MHR 5 3% 09 313 ki
SO E B U AR AR B B IE A OG . B MHR TR 2R R R
A G R B TR AY AL ST G B N E DT GEMBILO %18
AT X 214 19018 P B INE AR B Il B A3 AT 45 R a7 [
P e I A MR B 5 3 S [ i i &, 2ot [ A
SIMTEE R R MHR Ft 5 2 & IR %2 28 0k S7 6 B R 2.
TE YAYLA 5N B 55 — 306 F 5 i % MHR 5 gh ik ot
PEZ AP & MHR B#E ) Eoh kLR E N 8 & T
£ MHR 3% , &5 819 MHR 5 3h ik 55614 32 72 76 B i
M,



A E 24 2R 2024 4F 12 45 39 445 6 ] J Precis Med, December 2024, Vol.39, No.6 . 553 .

1.2 MHR 5 3 ik 38 # A2 4L

1 Jk 33 R R A 2 51 A 2 ik e 7 A 3 s i i A9 AT
B SE R ZHFFY . OMAR 222 78 % MHR 5 24 fiig £
BEJ8 3 A ko A8 5C R A 5T L 1 IR R B B K o A 1 4k
BT A A 08 1 MHR, MHR s %8 & 30 2 2P g 7 5
R 3000k e R A A % 2B i R R . MAYASARI %50
KT MR B MHR 5 g Tk o A 8 1k & 2B 1 48 DG 1 iF 52
IR 7R, MHR 5 2h [k B 88 1k ) & 2 B plsr ARG, 55 — 30
YU T 8 148 M5l H 3 A R RASE A TR B WG T O A T O TR R
B, MHR 2 2 Jik 3 B B8 1k 1) AH 96 15 A5 MHR 15 01 Jing 4
B R A R E A
1.3 MHR 5 4 &

AR 1 T ok R A S 2 i B 2 M P A R 1 S — 5 fe R
S I R B A B T T A B AL B kS RE T Ak S 20 B
Hog 4, TS B0 20 Bk P IR T B B i B TR RE
N TE A8 TR B L ML AR A O T R HE S EEAE T, — T
AN 3 848 BIARKS A LAY [l B 43 B %6 B, MHR 8 7] 4
) VBT 30 20 Jik BEBRT B B H e E RR E A BR AR T . ARISOY
X F MHR 5.0 JUESE GO 88D 583 5k 30 ik Gt fio 1
B e B RS T K 414 B2 52 G KRR B IR AR T I
VAR 0 SR T AR L AR 7 T 2R AR I 9 TR L v R
Ff A MHR B & 5 0042 g 41, A 2 W # logistic
8105 43 Br 7R MIHR T 2 0 A 5838 56 ik s 1 42 670 A i) 2
SERERI R . O O B B sl OB D 51 R I 1A T S
TV 2 i O VR B A B 19 T B A I TR 2R T R E R ML B
5T 0REERNUE. 5SHENEES KRA LD, ULUS
T IFSE R, MHR Fh i 2 2 4 56 Bk 25 4 AiF 28 3 17 ek ik
A ATRIT ARG B K B B A S f B 2, ADILT 48000 3 5
[l P 3 BT 131 461 e 5 s o AR & SRR S 3 M A B
KBRS MHR 565K, & B MHR 2 B 8i 5t 9 R J5 H i &
KA fa R R .

2 MHRESMREELZENXR

] A1 1) — 0 T R A I 5B N 0 D TR F S GE B
MHR 5 &M W58 & A RIAEFE R M6 R OF B i S fa e
PH 2% ELAT T o 00 A (L, T B 2 900 Ak A AR B & 2 9 T A
APIRRES . AR S H R 154 M1 S R AR BT
H ORI 184 I IE F fil B A 7R # 1 MHR, & 3 MHR Jt & AJ fig
J2 WA HE & A A ST FE I R 3. LIU AR 0 i [l i F 5T 40
A 253 B2 2o AR FE A AR D 211 o fg R A K L &
B MHR K B 40 0/ itk B 40 0 (B (MLRO T i 35 02 2tk
IR A5 BE & A= 1 Al S7 f 1 TR 2L HL S BN R A B B SRR
T v B LT A

3 MHR52RMEEXEHAHEIIEELNXR

B B9 MHR A] BB 5000 2014 i A5 B8 A8 & B B k2 )
REAALAS B0, JF AT RE S ™ AR B R AEAA G . Shi L ge
Wi R AT 5 32 B iR 96 2 300 Jmg e A O 45840 0 ol 222 400 M 3

TSR T — RGN RAE I N, 33X 28 IRy L I S5 440 i 3 4k
A G 8 20 i 5 45 0 A0 i TR B Ry R AR A, 5 R AR R N
P10 A 3 38 ot i i A 28, RE B 44 P A 9 AR 9 A6 R
B It B S 8UR . 25 7 2t 5T J5 19 4k & 4 i 45
M) —TGUXE 173 M54 52 W IS A YA T I G A B8 AR 1Y Wt
X . A BT MHR (5 2 45 57 KR A2 1) 20 1 i 4% 3T 1 %
TR0 4 2 Th R AR A A ST G 6 1N 2L A BE MHR B A2 5 2
&AL R 2 T B AL BT — E WO A DY, BI DY
BB 23 BT T 212 451 2t O ST 2 i 1 48 36 18 3 109 I JAS %
& MHR FH 55 77 4 S 5000 G W 41 52 5L b 2 1) e AR 1
IR EY . — T A 154 1) 200 ik A 5E B 2 ) B 5 43 S
VL NHISS 3T 43 #1458 8 kb A4 FRAE S 97 i i 45 5 ™ o 2 B 1) 4
br o A FE 45 2R R NHISS 3% 43 w35 19 MHR Bl &\ T
NHISS PP 5K 8 5 BRI =5 em® 3% 19 MHR W] 1
B FEEFEAR <5 em® B35, UL MHR 5 20t i 45 5 1) b
25 1) fiE AR AR B % B 21 SR BE A R B A ST,

4 MHR 52 HEE B IR TR X R

HILBR AR A 2 P DR )y ik A 28 P 850 ik A 3T 1Y o R T
7 22— R G SR AT T P 2 A BE B AT AR 1
DI BR ARG I8 R AT 35 9000 LU RPN SR, UM S R
O T 32 B3 20 TR 3R L HG v 8 S o A e I -
iAW BT OH 1Y% 411 41 82 32 AL i
FE DI BR AR ST I M R AR R R B IUR R R AT A
SRR TG A REF N MHR B3E e THUS RAFEH, U
BliE MHR AT RE 2 LB I 8 VT R R 5 8 BUR A KB4l
SEfER . LTSRN T 286 445 52 AILAME i A DD BR R
TRYT I S0P Bk LV AR BT R Y IR R B R, B R Y
MHR S AU e ) BR AR B ARG AT 3 A A B A R Y
M fE R I ZR . WO MHR X T HUAR P I # 80 BR R R AR
WS T BA — M .

5 MHR 5@ HmENHXER

i A5 B 1) 100 %% Ak 2 4 2 A BE ) BB i X 3K i, A
BT MU 5 B I DR 3 A A gk R, R A
P AR BE B UL A RE T, Bk R 2 1 E U 2 U L 2 i A
FEJG S N 25 1 IR AE A8 B L % Ak St LTS WANG
o)yt MHR 15 i 4 48 Ji i 5% 1k /) 58 2 3R 47 T M1 56 P iF
XK 974 BISEAR 212 W o AR BE Hh Il Ak 1 R AR 48 R T
A7 TE AR FEIG R 28 BE , 43 > JC 0 AR 240 FAT AiE R 4, 1% F 5 45
S Ex MHR BT & 5 WA 56 H i %% {6 2 1 A7 5¢ . MHR
1o S SRE R e A8 B i 5 Ak i KURS: T 5 5 7K S MHR 7T 4B
S 00 A A B8 S I AR A S AR PR B . XTA R 5
— L[] JE A A 5 4 BT T 340 4l 2P i A B AR R R IR 9T I
MHR 53877 & H il 5% 4k 18 96 & , & B R 7K - MHR J& &
P AR FE A R A L A A R R R . 5 A TR
ZHANGSY % f) — TR 55, % B, MHR 2 200 g 45 58 )5 1
L2 A 0l ST s 6 PR 5%



GRS 2R 2024 4F 12 45 39 %45 6 8] ] Precis Med, December 2024, Vol.39, No.6

6 MHR 5NERTEHXE

ok bk Z B 5T WL MHR A RE 55 5 1 38 J5 19 BUG 15 0
A A e s kT B9 MHR T 68 2 B A 5E 58 3% TS A
R e 20, LIU %5 s 4 A 1 090 4l &k
i B 8 3 W 5 4 SRR W R R 419 MHR B3 0 T
JE R4, H MHR FHE 5 & EsE 20 3 MHEMA R
TJE S0 A7 AR 56, MHR 2 52 i 20 M s 48 48 8 % 15 Y 2 22
A S S I El e s R R R v e SN = N v N S
— I 56T MHR 5 i 4 2€ 3 5 19 15 PR BfF 9%t 45 AR L4538 .
LT 2055 41 MHR 5 5k 3l bk ol £ 6 £k 289 i 4 46 #4948 56 P BF 58
tk B, S BE TS R BRI MHR W) 855 T S B 1l B4
B T gT Xt 985 B4 32 B iA T I bk A 2E R
HHEAT R OREHT 3 A HD BSR4, & B 3T MHR 4
AT BE 55 R 1) R4 TS AR S0 . S0 EAMNIF T R B, R
Ji 24 h BT By 20 R A0 AR A AT B E MHR ¥,
H MHR £ 2 # KA 58 & 5 30 d P9 9% 38 28 i85 19 20 ST 7 1 [
RO A A — T T S A BE S AR O it 48 1Y i
rh AR R B MIFTR AT L9000 2 1k i 58 36 5 K S 1k i 6
B AT BRI, % MIHR (4R T A B T 4030 51 &
P AR BE TS AN R AR I AR I R 1 B W 3R AT T, LA
DR R B F AR

7T INERRE

A I MHR A R 3T 45 SR B % B4 58 RE 75 1 » BRI B
AP I A SE S5 BILIAR 58 AE S5 PR BE L, MHR 45 2 i A 58 /9 %
A AR i 22 T RE AL MO T AL I e e U 4507 A
R B OCE . (H MR A S8 & 2R S, — O AR A 1 MHR
2 %0 Sy K S B AL RO R BE e R E BB SRR 2 R
SR L 55 —J7 T MR 45 7 [7] 28 280 24 i 1 3T 19 i 2 e Jé
Lo R 09 6 ZAA BT AR TR DL 2 MHR Bl 2 4 Jis A
FEAE RIT VL B TS /Y JR R PE . 5340, B ETX T MHR 5
8l Ik BE B A R P A O 2R LA B T TE B0 S i A BT AR
DRI i R 3™ o R0 TS T A SR T S B A T Y
DA . A i MHR 2 45 8l DUAE S 35 S 20k
FEFE B LT 1 AW AR SN - AT ik ) 5 36 2 Bl PR BF 5
PSR

EEFR MRT N ERS S T OB MR T RESC R
KA CHI RS S TS ERE S, T 18 & 35 3 0 W 2k
RZAGIC, HI A WIARAETER 25 0h 5K

[ 5% 30k ]

[1] CHEN Z H, JIANG B. RU X J. et al. Mortality of stroke and
its subtypes in China: Results from a nationwide population-
based survey[ J]. Neuroepidemiology, 2017.,48(3-4) ;95-102.

[2] SHIK B, TIAN D C, LI Z G, et al. Global brain inflamma-
tion in stroke[J]. Lancet Neurol, 2019,18(11):1058-1066.

[3] GANJALI S, GOTTO A M Jr, RUSCICA M, et al. Mono-

[4]

[6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

cyte-to-HDL-cholesterol ratio as a prognostic marker in cardio-
vascular diseases[ J]. J Cell Physiol, 2018, 233 (12); 9237-
9246.

ACIKGOZ N, KURTOGLU E., YAGMUR ], et al. Elevated
monocyte to high-density lipoprotein cholesterol ratio and en-
dothelial dysfunction in behcet disease[ J]. Angiology, 2018,69
(1):65-70.

WANG C Y, PETRIELLO M C, ZHU B B, et al. PCB 126
induces monocyte/macrophage polarization and inflammation
through AhR and NF-«B pathways[]]. Toxicol Appl Pharma-
col, 2019,367.71-81.

SHAHNEH F, CHRISTIAN PROBST H, WIESMANN S C,
et al. Inflammatory monocyte counts determine venous blood
clot formation and resolution[ J]. Arterioscler Thromb Vasc
Biol, 2022,42(2) :145-155.

WANG Q, MENG Y, CAO WY, et al. Association of mono-
cyte to high-density lipoprotein cholesterol ratio with carotid
artery intima-media thickness in patients with systemic lupus
erythematosus[J]. Biomark Med, 2018,12(4) ;359-364.
BACK M, YURDAGUL A Jr. TABAS I, et al. Inflammation
and its resolution in atherosclerosis: Mediators and therapeutic
opportunities[ ] ]. Nat Rev Cardiol, 2019,16(7) :389-406.
HAMBURG N M, CREAGER M A. Pathophysiology of inter-
mittent claudication in peripheral artery disease[ J]. Circ ],
2017,81(3):281-289.

EBTEHAJ S, GRUPPEN E G, PARVIZI M, et al. The anti-
inflammatory function of HDL is impaired in type 2 diabetes:
Role of hyperglycemia, paraoxonase-1 and low grade inflam-
mation[ J]. Cardiovasc Diabetol, 2017,16(1) :132.

GROH L, KEATING S T, JOOSTEN L A B, et al. Mono-
cyte and macrophage immunometabolism in atherosclerosis[ J].
Semin Immunopathol, 2018,40(2) :203-214.

OUIMET M, BARRETT T J, FISHER E A. HDL and re-
verse cholesterol transport[]J]. Circ Res, 2019,124(10) :1505-
1518.

OSSOLI A, REMALEY A T, VAISMAN B, et al. Plasma-
derived and synthetic high-density lipoprotein inhibit tissue
factor in endothelial cells and monocytes[]J]. Biochem J, 2016,
473(2):211-219.

CAREY R M, WHELTON P K, ACC/AHA HYPERTEN-
SION GUIDELINE WRITING COMMITTEE 2017. Preven-
tion, detection, evaluation, and management of high blood
pressure in adults: Synopsis of the 2017 American college of
cardiology/american heart association hypertension guideline
[JJ. Ann Intern Med, 2018,168(5) :351-358.

YANG K, ZHU X D, FENG Y L. et al. Abnormal blood
pressure circadian rhythms are relevant to cerebral infarction
and Leukoaraiosis in hypertensive patients[J]. BMC Neurol,
2020,20(1) :36.

KAPLAN I G, KAPLAN M, ABACIOGLU O O, et al. Mo-
nocyte/ HDL ratio predicts hypertensive complications [ ] ].

Bratisl Lek Listy, 2020,121(2):133-136.



A E 24 2R 2024 4F 12 45 39 445 6 ] J Precis Med, December 2024, Vol.39, No.6 .

1971
ol
o

(171

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

AYDIN E, ATES I, FETTAH ARIKAN M, et al. The ratio
of monocyte frequency to HDL cholesterol level as a predictor
of asymptomatic organ damage in patients with primary hyper-
tension[ ] ]. Hypertens Res, 2017,40(8) :758-764.
GEMBILLO G, SILIGATO R, CERNARO V, et al. Mono-
cyte to HDL ratio: A novel marker of resistant hypertension in
CKD patients[ J]. Int Urol Nephrol, 2022,54(2) :395-403.
YAYLA K G, CANPOLAT U, YAYLA C. et al. A novel
marker of impaired aortic elasticity in never treated hyperten-
sive patients: Monocyte/high-density lipoprotein cholesterol
ratio J]. Acta Cardiol Sin, 2017,33(1):41-49.
HOLMSTEDT C A, TURAN T N, CHIMOWITZ M 1. At
herosclerotic intracranial arterial stenosis: Risk factors, diag-
nosis, and treatment[ ]J]. Lancet Neurol, 2013,12(11):1106-
1114.

X5 BRI SR AT AL 25080 Jiks A R Ak 7E i 45 5E Hb AV I F
FERIBERLT]. O A B R 24 2% . 2021,30(2) :222-225.
OMAR T, KARAKAYALI M, YESIN M, et al. Monocyte to
high-density lipoprotein cholesterol ratio is associated with the
presence of carotid artery disease in acute ischemic stroke[ J].
Biomark Med, 2021,15(7) :489-495.

MAYASARI D S, TAUFIQ N, HARIAWAN H. Association
of monocyte-to-high density lipoprotein ratio with arterial stiff-
ness in patients with diabetes[ J]. BMC Cardiovasc Disord,
2021,21(1):362.

WANG H Y, SHI W R, YI X, et al. Assessing the perfor-
mance of monocyte to high-density lipoprotein ratio for predic-
ting ischemic stroke: Insights from a population-based Chinese
cohort[J 7. Lipids Health Dis, 2019,18(1):127.

WU CQ, LUW, ZHANG Y, et al. Inflammasome activation
triggers blood clotting and host death through pyroptosis[]J].
Immunity, 2019,50(6) :1401-1411.e4.

XI1J, MEN S S, NAN ] Z, et al. Correction: The blood mono-
cyte to high density lipoprotein cholesterol ratio (MHR) is a
possible marker of carotid artery plaque[ ] . Lipids Health Dis,
2022,21(1) . 144.

ARISOY A, ALTUNKAS F, KARAMAN K, et al. Associa-
tion of the monocyte to HDL cholesterol ratio with thrombus
burden in patients with ST-segment elevation myocardial in-
farction[J]. Clin Appl Thromb Hemost, 2017, 23 (8):992-
997.

SCOTT L Jr, LI N, DOBREV D. Role of inflammatory signa-
ling in atrial fibrillation[J]. Int J Cardiol, 2019,287:195-200.
ULUS T, ISGANDAROV K, YILMAZ A S, et al. Predictors
of new-onset atrial fibrillation in elderly patients with acute
coronary syndrome undergoing percutaneous coronary inter-
vention[ J]. Aging Clin Exp Res, 2018,30(12):1475-1482.
ADILI A, WANG Y L, ZHU X Y, et al. Preoperative mono-
cyte-to-HDL-cholesterol ratio predicts early recurrence after
radiofrequency maze procedure of valvular atrial fibrillation[ J].
J Clin Lab Anal, 2021,35(2) :e23595.

XU A SUAE . e A A AT 5 N R A AN /v R R A A L

[32]

[33]

[34]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

E A I R T8 LT, o vh B 25 450 T i B9 2% 3 2020, 18(6)
973-976.

LIU H L, ZHAN F, WANG Y Z. Evaluation of monocyte-to-
high-density lipoprotein cholesterol ratio and monocyte-to-lym-
phocyte ratio in ischemic stroke[ J]. J Int Med Res, 2020, 48
(7):300060520933806.

FLETCHER E K, WANG Y L, FLYNN L K, et al. Deficien-
cy of MMPla (matrix metalloprotease la) collagenase sup-
presses development of atherosclerosis in mice: Translational
implications for human coronary artery disease[ J]. Arterio-
scler Thromb Vasc Biol, 2021,41(5) :e265-¢279.
X, ok, VE 3 FEL SR AN ML S R R IR R R R 2 1 T
B S8 A ¥ DRV B R S0 b 28 T A A B TN AN 43 B L) .
NP BE 2445, 2022,51(1) :36-39.

BI X W, LIU X Q, CHENG ] Q. Monocyte to high-density
lipoprotein ratio is associated with early neurological deteriora-
tion in acute isolated pontine infarction[ ]J]. Front Neurol,
2021,12:678884.

BERKHEMER O A, FRANSEN P S S, BEUMER D, et al. A
rando-mized trial of intraarterial treatment for acute ischemic
stroke[ J]. N Engl ] Med, 2015,372(1):11-20.

CAMPBELL B C V, MITCHELL P J, KLEINIG T J, et al.
Endovascular therapy for ischemic stroke with perfusion-ima-
ging sclection[J]. N Engl J Med, 2015,372(11);1009-1018.
SAVER J L. GOYAL M, BONAFE A, et al. Stent-retriever
thrombectomy after intravenous t-PA vs. t-PA alone in stroke
[J]. N Engl ] Med, 2015,372(24) ;2285-2295.

GOYAL M, DEMCHUK A M, MENON B K, et al. Rando-
mized assessment of rapid endovascular treatment of ischemic
stroke[J]. N Engl J Med, 2015,372(11):1019-1030.

JOVIN T G, CHAMORRO A, COBO E, et al. Thrombecto-
my within 8 hours after symptom onset in ischemic stroke[ J].
N Engl J Med, 2015,372(24) :2296-2306.

KIMJ Y., PARK J, CHANG J Y. et al. Inflammation after is-
chemic stroke: The role of leukocytes and glial cells[J]. Exp
Neurobiol, 2016,25(5):241-251.

DUAN Z H, WANG H M, WANG Z, et al. Neutrophil-lym-
phocyte ratio predicts functional and safety outcomes after en-
dovascular treatment for acute ischemic stroke[ J]. Cerebro-
vasc Dis, 2018,45(5-6) :221-227.

SWITONSKA M, SLOMKA A, KORBAL P, et al. Associa-
tion of neutrophil-to-lymphocyte ratio and lymphocyte-to-mo-
nocyte ratio with treatment modalities of acute ischaemic
stroke: A pilot study[J]. Medicina, 2019,55(7) :342.

OH SW, YIH]J, LEE D H, et al. Prognostic significance of
various inflammation-based scores in patients with mechanical
thrombectomy for acute ischemic stroke[]J]. World Neuro-
surg, 2020,141:e710-e717.

LI X B, WU F, JIANG C, et al. Novel peripheral blood cell
ratios: Effective 3-month post-mechanical thrombectomy
prognostic biomarkers for acute ischemic stroke patients[J]. J

Clin Neurosci, 2021,89:56-64. (F#% 559 1)



KR 22 2% 55 2024 4F 12 55 39 %% 6 ] ] Precis Med, December 2024, Vol.39, No.6 . 559 -

[25]

[26]

[27]

[28]

[29]

[30]

kinsonian rat model [ J]. Oncotarget, 2017, 8 (31): 50921-
50929.

DENG S, DONG Z M, PAN L Y, et al. Effects of repetitive
transcranial magnetic stimulation on gait disorders and cogni-
tive dysfunction in Parkinson’s disease; A systematic review
with meta-analysis[ J]. Brain Behav, 2022,12(8) :e2697.
CHEN K S, CHEN R. Invasive and noninvasive brain stimula-
tion in Parkinson’s disease: Clinical effects and future perspec-
tives[ J |. Clin Pharmacol Ther, 2019,106(4) :763-775.
FLAMEZ A, WU G R, WIELS W, et al. Opposite effects of
one session of 1 Hz rTMS on functional connectivity between
pre-supplementary motor area and putamen depending on the
dyskinesia state in Parkinson’s disease[ J]. Clin Neurophysiol,
2021,132(4) :851-856.

SRHE R, g WL R R v R I A R A T AT 4
IR A 4 R B R [ 97 80 R 8% A D BE RILIfL S CRP,
PARK7 B4R [1]. MAL, 2018.13(3):312-315.

KANG X, ZHANG B, DU W Q, et al. High-frequency repeti-
tive transcranial magnetic stimulation regulates astrocyte acti-
vation by modulating the endocannabinoid system in Parkin-
son’s diseasel J |. Mol Neurobiol, 2022,59(8):5121-5134.
CACACE F, MINEO D, VISCOMI M T, et al. Intermittent
theta-burst stimulation rescues dopamine-dependent corticos-

triatal synaptic plasticity and motor behavior in experimental

[31]

[32]

[33]

[34]

Parkinsonism: Possible role of glial activity[ ] ]. Mov Disord,
2017,32(7):1035-1046.
SUN L H, WANG F D, HAN J Y. et al. Repetitive transcra-
nial magnetic stimulation reduces neuronal loss and neuroin-
flammation in Parkinson’s disease through the miR-195a-5p/
CREB axis[ J]. Turk Neurosurg, 2022. Doi: 10.5137/1019-
5149.
ARIAS-CARRION O, MACHADO S. PAES F, et al. Is rT-
MS an effective therapeutic strategy that can be used to treat
Parkinson’s disease? [J]. CNS Neurol Disord Drug Targets,
2011,10(6) :693-702.
TRUNG J, HANGANU A, JOBERT S, et al. Transcranial
magnetic stimulation improves cognition over time in Parkin-
son’s disease[ J|. Parkinsonism Relat Disord, 2019,66:3-8.
ZHANG X Y, ZHUANG S, WU ] J, et al. Effects of repeti-
tive transcranial magnetic stimulation over right dorsolateral
prefrontal cortex on excessive daytime sleepiness in patients
with Parkinson’s disease[ J]. Sleep Med, 2022,100:133-138.
MICHAEL P, CONSTANTINOU JUHASZ S B, EVAGO-
ROU O, et al. High-frequency rTMS improves quality of life
and depressive symptoms in Parkinson’s disease: A case re-
port[J]. Heliyon, 2022,8(12) :e12196.

(AL HHE B

(k3% 555 )

[46]

[47]

[48]

[49]

[52]

ALVAREZ-SABIN J, MAISTERRA O, SANTAMARINA
E, et al. Factors influencing haemorrhagic transformation in
ischaemic stroke[ J]. Lancet Neurol, 2013,12(7) :689-705.
GLIEM M, SCHWANINGER M, JANDER S. Protective fea-
tures of peripheral monocytes/macrophages in stroke[ J]. Bio-
chim Biophys Acta, 2016,1862(3):329-338.

GLIEM M, MAUSBERG A K. LEE J I, et al. Macrophages
prevent hemorrhagic infarct transformation in murine stroke
models[J]. Ann Neurol, 2012,71(6) ;743-752.

WANG Y N, CHENG Y J, SONG Q H. et al. The associa-
tion between monocyte to high-density lipoprotein ratio and
hemorrhagic transformation in patients with acute ischemic
stroke[ J]. Aging, 2020,12(3):2498-2506.

XIA L F, XU T, ZHAN Z X, et al. High ratio of monocytes
to high-density lipoprotein is associated with hemorrhagic
transformation in acute ischemic stroke patients on intravenous
thrombolysis[ ] ]. Front Aging Neurosci, 2022,14:977332.
ZHANG R R, JIN F F, ZHENG L L, et al. Neutrophil to
high-density lipoprotein ratio is associated with hemorrhagic
transformation in patients with acute ischemic stroke[J]. J In-
flamm Res, 2022,15:6073-6085.

YANG N, HU L Q, HAN Y L. The association between
monocyte to high-density lipoprotein cholesterol ratio and clini-
cal prognosis of acute ischemic stroke after intravenous throm-

bolysis therapy[J]. Medicine, 2023,102(40) :e35338.

LIU H B, LIU K, PEI LL L., et al. Monocyte-to-high-density
lipoprotein ratio predicts the outcome of acute ischemic stroke
[1]. J Atheroscler Thromb, 2020,27(9):959-968.
HERCBRET M A, F W2 Ei A R A
L/ v 2 R i 2R 0 ML e G S TS OC R e R B s L) D,
B MU EEZE, 2021,28(13) :85-88.

LIY Y. CHEN D Q. SUN L F, et al. Monocyte/high-density
lipoprotein ratio predicts the prognosis of large artery athero-
sclerosis ischemic stroke[ J]. Front Neurol, 2021,12:769217.
SHAMS G M, SALEH A A, SAEED A M, et al. Age-related
macular degeneration in patients with androgenetic alopecia:
Could the monocyte/ HDL ratio be the link? []J]. Dermatol
Pract Concept, 2023,13(4) :e2023285.

GKANTZIOS A, TSIPTSIOS D, KARAPEPERA V, et al.
Monocyte to HDL and neutrophil to HDL ratios as potential
ischemic stroke prognostic biomarkers[ J]. Neurol Int, 2023,
15(1):301-317.

SUN Y M, LU J, ZHENG D N, et al. Predictive value of
monocyte to HDL cholesterol ratio for stroke-associated pneu-
monia in patients with acute ischemic stroke[ J]. Acta Neurol
Belg, 2021,121(6) :1575-1581.

XU Q. WU Q. CHEN L. et al. Monocyte to high-density li-
poprotein ratio predicts clinical outcomes after acute ischemic
stroke or transient ischemic attack[ J]. CNS Neurosci Ther,
2023,29(7) :1953-1964.

(A8 EFs HHAR)



