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[ Abstract] Progressive cerebral infarction is a difficult problem in clinical work. In recent years,
the cause of the progression of acute cerebral infarction and related laboratory indicators have attracted wide
attention. Relative dehydration may increase the risk of neurological deterioration in acute ischemic cerebral
infarction. This article reviews the mechanism of relative dehydration and laboratory indicators that can represent

relative dehydration to explore the effect of dehydration on progressive cerebral infarction, in order to provide

more clinical evidence for the early prediction of progressive cerebral infarction.

[ Key words ] Cerebral infarction; Blood urea nitrogen ;

osmotic pressure; Review

Il PR 57 3k TA Ry 32 R P i A SE (progressive
ischemic stroke, PIS) 238N L K46 h 2 1 ENE&
PRI IARTRY T IS , P D REBE AT T I i —
PR, HLk Ao b S IR BE (1Y 20% ~ 40% 1,
TEBE BOCR At Bk AL, et s 2 5 HADCH)
(NS I N RN T D B A e o I p i e S i s o 7d
& K AR TS AR R R, AR ALAAE R K 5
PERVEIGRAERY e RAGEI E P AMEF B 2 D
H i 7K (dehydration) B9 AHE & 1 B = Hi, —
M IR AR A PR TR FEME RN AR AT
MR AR, TEIZG R, BVAK o3 b 2724 8
Ak B LR B B ] P A Sk rh ok 4 A X
RS ORI PR ZE Z/ WUEF 3 = 15, R L >
1.010 %%,
TEWR K BPARAS TR AT 3 AR I B, Dmitrieva
Fl Burg' 38 13 S S0 % B, 25 /N B TF AT K
ARZSI, A8 b A ke B B RGN, Sk
PRAE R AR ACIRZS 147N U6 20 14 N it A 4K

Creatinine;

Urine specific gravity; Plasma

TR 204 /m, TN BRI T AR B ACIRZS
TR LA 4 S et 38 0 3] 554> fm® s ABATTHREN , 33X W] B
Je T LRI K I, 20 SN0 S0 15 m, M
BN M AR H 7 (WE) 34 2, EHLALL T8
BERAS, 2R 5 R MR R 2 534, HLRAL
RRERGN: NN T VBN 1871 &2 L) | NI 2
gD AL LS a8 ARG I 78 T D 2 A RS
BT 201345 2 ELOAE 23 / 5 [ A rh B K A
1 (kBRI PR iR F R PR R ) oG, Ak
TR SAEIREAE Y 825 25 T AMBGRY T RERS A 2K
A3 T R AN B SR & 4, Rowat %
FH34EmFE], WA 1 2 778 191 i85 A i R TERE SR IfiL
SER AR, K AR A SEAE e £ 3 PR AR L HL
5 H B AN RIS ARG, 980 K AR A MR 22
(i) A7 ] B P A A0 1 R S A AN RJR R
W —Le Yy g AR bn T LU AL T B ACIRZS
FH LA B0 2 PR R WU EE AR L PR FE R | i3
BB



PPN SR T A 20184F 12 H 20 HES 1845 12 ] Journal of Neuroscience and Mental Health, December 20, 2018, Vol.18, No.12 =905 -

— K G K AR SE I — 25 i EE AR AL
Bahouth 25" "5 35 40 A G045 25 B 58 AE A 1Y
8 699 1] 2 M i 2 vp B 2 A T AR SR 5T AT e, B

K AT RE X Ak AR R LR 2 T8 T AN R -

Fibi A DD 5 SN 5 5 P2 AT AR A2 A

1. 37 78 T % i o SRR A : Leigh 2512 0
MeLeod" " 5 K Bl 4 i e 1L 25 49y 552 6 465 750 2% 3L,
U4 fi L 0 T AR, 2 A I T R R . ML
W5 38 2o RS /N B0 ok A ST U LA B A B ke /N s ik
I 2R R A I 3 2 A R K 2 T 2l ki
L /N ) 25 3 N o XY I R RS T B 2 SR 1
40% ~ 45% I, #5785 05 0 I AR B e SR, L
YA 1 5 I A M A TR L, M g T R A
211 35% ~ 40% B, 2% A i A TR Bl ) 2k o
I L 37 B 4R [ B S B R AL IR Ik — 2
HE 3 A X ik 2 2 ) AR g e AR T A fE
I, FE LR 20% ~ 24% 1 (B, 78 245 B A1 R
FTATP /K T F, S 20040 i Py 80 e 1 K Bk
I AR Ak, A S ALK L 200 B P AR A AR AR
AN, AR RE R, AR RS

2. MM 2 AT SRR AZ I Font 2 Ny, g
LA AT IR, A B TG kA I A R
P IAIRIZ o M SCARIR I ST W] BEXT P 22 1 T
YRR B B AR IEVE R, BOE R I AE T T 2 bR
IFEAH AL, FEARIE I 45 A

A2 A B 9 T i 105 ) PAD S-S B8 ot ki 2 21
JE A0 R TR AEOTAET S, RIS AE AL T 4N A Bl )
AL T B AR, HOR RS 2T, & BT AR
M SRS TR “EIE” . ENTRRE R T
S A ER T S AR A2 15 T T J A )
IRERAS, BRI, G B K, M S AE 34 25 32 )46
AT T 0 A0 K 2 W AT, 51 Kt
JEPERRAAE S A A AT M 2R R A ARG
SRy LT 38 R Ko T A 28 T A N R B R T Yo
Hakim' " S\, it it % JHG 4k 95 BRBIL ) ek e 1t >
s O — A AbF Eh AR et B gl 2, BE nT
b A M i 3 2 T A D REK A, 0T BRI
M FRAFAS B g it —20 & R IR FE G414, Fl
BT FR e i P 1) JRL A R o S ML B A B A
AR, W HEFE 5 B 4k 252 iy e 1) J Bl R e, e
S L BRI BESE— 2 N, FEGH R M IATSE
A A e 4 A I S R T L R O e AR
Ak, AFLJZ 6T 00000 fii A5 70 A2 75 S B R, X Hom
DA ) )3 DA L 8 A e AN e — T e HL 22 5

(7, BT B H AR ok TR 5 1 R i
BEFE R AAB SRR I ARIRY T b DI R0

T MR R WU AR | PR S R i At

H T, X TR BACIRE I B —4 “4ebr
HE”, T BEAETE 2 [ N A 22 08 1R 2R AL LT >
15 IR > 1.010 1 Ry iy s AH XK 1615, 3 46
Febmoxt T 2 PRI PRI R SR B0 HAT — 2 2 Wi
TE‘ 51 Bahouth%‘ 1 ‘YT:PubMed\ CINAHL. Cochrane
1 Scopus S5 HHE 2 LA ZK | 0L V80 66 | I R 26 B 5
R RIAXS 1997 4F 1 H—20174F 3 H & £ 1A X
IKBSCEE AT, & IUAE X Seb 58 v (il i i 22
(AP AE JE 7K 119 S 56 2 48 A e 1 PR 26 2805 LT EUAEL,
JUEHE 12 TR SCRIFR TP T 3 FIAS ) 4 1) (R
SCBiAK” MR R A/ WU > 15, > 20, > 25), {HEH
MPRZE A WLUEF > 15 FIPR L > 1.010 23 K AT
SRIEINBI B [l PN A M DG S50 v Ry R B )32 At

AR 25 4 i A AR & P AR R R
R, FERE A A E R, M
FEAR BUSOR A, SR RR = R TP o et 46
B PR BIRIN LR ER, PRE WA IR B/ NERTE
I I B/ INE ) 25 BEEA TE TR . 7E W D RE B4
(R30I Y H 18 DR 2 AT AT — AN HE G IE R
LA, 245 /IR ik 38R BE 2 E W (B A — 21, Il
PREFIFUG T o 2 I B s R i ) i 557 1A 9
SRR B R, 4 B MR R A,
IFE P A e AR R AL, X AT R I | 0 T
WU RS R R R R, RN B - A -
B b, TS BN A A A Qi R, TR
FRA NI L, MR Z AT e 78
Z AR TS M, X T R A A Y i A e T P
PR 7 45 1 PR 22 R0/ LIE > 15, 1L bR AL/ LA >
15 1 B8 B AR 4 R G REAR I RS A PR
I PR 2550/ WU > 15 9 SR 39 3.14 4% . Lin %1
I — IR AE PR RIE Y, WSCHE T 317 il St B A A 1
B, Hd g 43 61(13.6%) 76 A Be i 72 H H B 242
RGAERIINE , B2 Wk ik RIS . X2
FBE I I PR 2R/ LT L S F0 bR H R 3 v T eE it
JRPENAEFEAL , Hoiln PR 2 A WL > 15, 53R 0,
IR 2R WLEF > 15 Sy 2 PR AR B8 1) 15 B R R o
Kelly 220 i 1 76 2 M AR 78 Hh SRR AT JL R, L
PR 2/ WUIF$ -5 e ok oA A ZE A JXURSE f) 384 o 2L
A

PR b I 2 T IPAR B A M 46 D BE, PR B
T R 0K Fh PRI P A i R ST o3 7 8 RO VR



+ 906 - YRGSk T A2 2018 4F 12 A 20 H 45 18 4245 123 Journal of Neuroscience and Mental Health, December 20, 2018, Vol.18, No.12

JEE SRR o PR LU HE (I SHUAAR R Bk A G,
VT BT 20 . IR FE > 1.010 40 3 R e 15 T
vt 4, Wi B AL T KCIRZS . Bhatia 217
I — ISR ESE , Geit T 114 Bz B3, XF
T AL B A ABEEE 1R B2 R V3R
MIPR HE S5, A 2561(21.9%) & Bl T M4 R
Gie R AL, R ECEE > 1.010 (93 20.80% K
BB YR T AL, FE R M 2 D fe
ALY BB AT S B I R 2 AL WL LB R R L
FPHER T, WG S R L EE > 1.010
Fkl 28 Dy REHEA T AL Z (A A ek

= 2R BE I 27 R AR Ak A
FERICF

KEZFE NI E P IS B RN GG
I HER G SN > 300 mmol/kg) "7, 3K 5
75 Fe B AR 35 R DL R AR08 e 0 SR,
1K%Y ey 2R M e B R LR
R, BRBE R FE i KNS EFRIUE,
FER R A0S, i % b A8 i e 322
b AR R S

Rodriguez 25> 5F W 32 4F i 3% 26 B0 A S B P i
Bl il A AR SRS P AR A KB E
FEHEI, X AT AR R AAFE RS, IF 7] fig T B
FEFE A B AR i i — 20 I B 28 RGUAER S )
AR 2% L I ARIB 35 Fe— 5 1A 7 | A il o 3 3 T A A1
T3 TG HE AN 2, 2RI SE 0 B B T
22 L L ) IO T, SR | B4R, R A
Pt — e

Xof T8 He kAR X I A ZE 52 W 1) = AL A LA
TIL T : () K ERACUIZEAL : XA s 2 Jmy 38 i
DA L0 S0 IR N S I, DU ILAAR 2 4h T — Tl W8
PEAEEIIRES, 51 2R R MBTRRIEER W
P Fh R B 0o W R, T B R MK 2
BRI () WIRERH : — )7 T2t i
W TN 7 = 81V 5T o (R 2 = N 1 4 1| R
XF ek /D, W AR A2 1 TR st B BUAR G A 62455 5 55—
D7 AR Z2 B A B 1) £8 3 G AR A7 A0 v I A PR
AR P EE P, e K v LR O PR S5 16 6 A
FFEI T, W2 BB A ) A B p s 20,
RN B B L B AR R SR I K SRS
25 TR, 3G I AR ARS8 5 | RS LR
K, NI BLAH 2 T RE A HEA T8 A . (3) I H 23
% WAESCIE K B 2 ANt T, FET- RO M2
JL A DR ) B R, R IR R 2 A

HARH, B M 3K 1 2 P LR S, AT
MBI TR S,

e IR A I I 555 P 2 , S 3800e 1f 2 2%
i 240 i 7 — B[] P B4R A6 T TSR SE AT S el
Fy Sk T 22 54 DAY 240 2 75 T AR, BB TR L 4
Ji BT 0 S TR S A 7 T, T X SR T R
R LA, PRI, SR R AL T B ACIRZS , S
FRIN R £l 5 BT, ks S350 22 114 il 40 L 9
T2, M5 R SR A IR AT 1) s 2R 12, 534k, BLA
FEX MG A 5 P BRI 25 L, S AR T A 9 A 3k
J&. MLPRE R IIEFHAE R R 0308 3 TR T
PEASHLAR K B T E R IR FE AR 0 X
BCEEFERRTE NG R TAE P A BT SR8, X Tl
VRIS BT REPEA 15 T HE— 2RI, 4RI £ fE
J52 WA B £ AR BRACIRAS AR b , % - Tl
JEAE AR BB (1 % A R AT LTS #R 8 e
FERMR  SCEEHIAEE LR R] SCRE IO R 35 vh o
fEEREER  SSCHIE | SCIREE PR | 325 KB RO SRR, 1B SCHH
BRI X B

2 £ X #t

[1] Tanabe N, Hiraoka E, Hoshino M, et al. Progressive Ischemic
Stroke due to Thyroid Storm-Associated Cerebral Venous
Thrombosis[ J ]. Am J Case Rep, 2017, 18: 194-197. DOI:
10.12659/AJCR.902297.

(2] Ze&de, EiEMS, XUk, &5 E LBt o B0 4 bR i
RWEZE L) . E S R s S, 2016, 24(12): 894-898.
DOLI: 10.16386/j.cjpced.issn.1004-6194.2016.12.004.

Li DH, Wang HP, Liu J, et al. Clinical study of predictive
indicators of progressive ischemic stroke[ J ]. Chinese Journal of
Chronic Disease Prevention and Control, 2016, 24(12): 894-898.

[3] Cheuvront SN, Kenefick RW. Dehydration: physiology,
assessment, and performance effects[ ] ]. Compr Physiol, 2014,
4(1): 257-285. DOI : 10.1002/cphy.c130017.

[4] Armstrong LE. Assessing hydration status: the elusive gold
standard[ J |. J Am Coll Nutr, 2007, 26(5 Supp]): 575S-5848.
DOI: 10.1080/07315724.2007.10719661.

[5] WuFF, Hung YC, Tsai YH, et al. The influence of dehydration
on the prognosis of acute ischemic stroke for patients treated
with tissue plasminogen activator [ J ]. BMC Cardiovasc Disord,
2017, 17(1): 154. DOI: 10.1186/s12872-017-0590-6.

[6] Dmitrieva NI, Burg MB. Secretion of von Willebrand factor
by endothelial cells links sodium to hypercoagulability and
thrombosis [ J ]. Proc Natl Acad Sci U S A, 2014, 111(17):
6485-6490. DOI: 10.1073/pnas.1404809111.

[7] Chang SW, Huang YC, Lin LC, et al. Effect of dehydration on
the development of collaterals in acute middle cerebral artery
occlusion[ J |. Eur J Neurol, 2016, 23(3): 494-500. DOI:
10.1111/ene.12841.

[8] Jauch EC, Saver JL, Adams HP, et al. Guidelines for the early

management of patients with acute ischemic stroke: a guideline



25 SR T A2 20184F 12 F 20 H A5 18545 12 ] Journal of Neuroscience and Mental Health, December 20, 2018, Vol.18, No.12 - 907 -

for healthcare professionals from the American Heart Association/
American Stroke Association [ J |. Stroke, 2013, 44(3): 870-947.
DOI: 10.1161/STR.0b013e318284056a.

Rowat A, Graham C, Dennis M. Dehydration in hospital-admitted
stroke patients: detection, frequency, and association[ J ]. Stroke,
2012, 43(3): 857-859. DOI: 10.1161/STROKEAHA.111.640821.
Kim H, Lee K, Choi HA, et al. Elevated Blood Urea Nitrogen/
Creatinine Ratio Is Associated with Venous Thromboembolism
in Patients with Acute Ischemic Stroke[ J ]. J Korean Neurosurg
Soc, 2017, 60(6): 620-626. DOI: 10.3340/jkns.2016.1010.009.
Bahouth MN, Gottesman RF, Szanton SL. Primary 'dehydration’
and acute stroke: a systematic research review[ J ]. J Neurol,
2018, 265(10): 2167-2181. DOI: 10.1007/500415-018-8799-6.
Leigh R, Knutsson L, Zhou J, et al. Imaging the physiological
evolution of the ischemic penumbra in acute ischemic stroke[ J |.
J Cereb Blood Flow Metab, 2018, 38(9): 1500-1516. DOI: 10.
1177/0271678X17700913.

McLeod DD, Parsons MW, Hood R, et al. Perfusion computed

tomography thresholds defining ischemic penumbra and infarct

core: studies in a rat stroke model[ J ]. Int J Stroke, 2015, 10(4):

553-559. DOI: 10.1111/ijs.12147.

Font MA, Arboix A, Krupinski J. Angiogenesis, neurogenesis
and neuroplasticity in ischemic stroke[ J |. Curr Cardiol Rev,
2010, 6(3): 238-244. DOI: 10.2174/157340310791658802.

Liu XT, Wang W, Wang LJ, et al. Correlation of collateral
circulation and prognosis in patients with acute cerebral infarction[ J |
Zhonghua Yi Xue Za Zhi, 2011, 91(11): 766-768. DOI: 10.1007/
s10008-010-1224-4.

Hakim AM. Ischemic penumbra: the therapeutic window[ J J.
Neurology, 1998, 51(3 Suppl 3): S44. DOI: 10.1212/WNL.51.3_
Suppl_3.544.

Sollanek KJ, Kenefick RW, Walsh NP, et al. Assessment of

thermal dehydration using the human eye: What is the potential?[ J .

Journal of Thermal Biology, 2012, 37(2): 111-117. DOI:

10.1016/j.jtherbio.2011.12.006.

ARBUTH . 2 A o R AR IR R A s 2 [ ] o
[ £ FEEZY, 2013, 20(2): 63. DOT: 10.19542/j.cnki.1006-5180.
2013.02.035.

Zhu KL. Detection and analysis of blood urea nitrogen in patients
with acute stroke [ J ]. Chinese Rural Medicine, 2013, 20(2): 63-
63.

Lin LC, Fann WC, Chou MH, et al. Urine specific gravity as
a predictor of early neurological deterioration in acute ischemic
stroke [ J ]. Med Hypotheses, 2011, 77(1): 11-14. DOI: 10.1016/
j-mehy.2011.03.012.

Kelly J, Hunt BJ, Lewis RR, et al. Dehydration and venous
thromboembolism after acute strokel J . QJM, 2004, 97(5): 293-
296. DOI: 10.1093/qjmed/hch050.

Bhatia K, Mohanty S, Tripathi BK, et al. Predictors of early

[23]

[24]

neurological deterioration in patients with acute ischaemic stroke
with special reference to blood urea nitrogen (BUN)/creatinine
ratio & urine specific gravity{ J | Indian J Med Res, 2015, 141(3):
299-307. DOI: 10.4103/0971-5916.156564.
Herndndez-Pérez M, Puig J, Blasco G, et al. Dynamic Magnetic
Resonance Angiography Provides Collateral Circulation and
Hemodynamic Information in Acute Ischemic Stroke[ J ]. Stroke,
2016,47(2): 531-534. DOI: 10.1161/STROKEAHA.115.010748.
Cheuvront SN, Kenefick RW, Charkoudian N, et al. Physiologic
basis for understanding quantitative dehydration assessment
[J]. Am J Clin Nutr, 2013, 97(3): 455-462. DOI: 10.3945/
ajen.112.044172.
Rodriguez GJ, Cordina SM, Vazquez G, et al. The hydration
influence on the risk of stroke (THIRST) study[ J ]. Neurocrit
Care, 2009, 10(2): 187-194. DOI: 10.1007/s12028-008-9169-5.
Armstrong LE, Kavouras SA, Walsh NP, et al. Diagnosing
dehydration? Blend evidence with clinical observations| J ].
Curr Opin Clin Nutr Metab Care, 2016, 19(6): 434-438. DOI:
10.1097/MC0.0000000000000320.
Isaacs AN, Vincent A. Antihypertensive therapy for the
prevention of nephropathy in diabetic hypertensive patients[ J .
J Clin Pharm Ther, 2016, 41(2): 111-115. DOI: 10.1111/jcpt.
12361.
Van Buren PN, Toto R. Hypertension in diabetic nephropathy:
epidemiology, mechanisms, and management[ J ]. Adv
Chronic Kidney Dis, 2011, 18(1): 28-41. DOI: 10.1053/
j-ackd.2010.10.003.
Lopes de Faria JB, Silva KC, Lopes de Faria JM. The
contribution of hypertension to diabetic nephropathy and
retinopathy: the role of inflammation and oxidative stress[ J .
Hypertens Res, 2011, 34(4): 413-422. DOI: 10.1038/
hr.2010.263.
Taverna M, Marie AL, Mira JP, et al. Specific antioxidant
properties of human serum albumin[ J J. Ann Intensive Care,
2013, 3(1): 4. DOI: 10.1186/2110-5820-3-4.
Li SS, Yin MM, Zhou ZH, et al. Dehydration is a strong
predictor of long-term prognosis of thrombolysed patients with
acute ischemic stroke[ J ]. Brain Behav, 2017, 7(11): e00849.
DOI: 10.1002/brb3.849.
Ekka M, Lakra SB, Aggarwal P, et al. Hydration therapy:
critical intervention in the ED to prevent stroke in evolution after
acute ischemic stroke[ J ]. Am J Emerg Med, 2014, 32(12):
1544. DOI: 10.1016/j.ajem.2014.09.031.

(ki FI 393 2 2018-11-11)

R348 LD



