REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol14 NO.23 AGU.2014 -+ 4589 -

doi: 10.13241/j.cnki.pmb.2014.23.052

Jiva £ i e i B K T BCHLARIRAE 5232k g *

RER HOE K OM Kk mo
(S5 SRIESETTRRBEMZ M 2RI RITORT M Z0IPIATASRE £k 400038)

FEE: K2 by T A B AR A -k kit % X (Ao B R FOKRE AR 3 M I AR 238, T A4 KR (Ao )3k MR T
Y K —FmiE, BB 2GR % B & @02 04 B AT 95 LT BBAT R EL4E 52 i AR /K 2 % B fo (intracerebral hemorrhage ICH )
FER BTGB &, ARKARE S BAY 2 REER A T R e, B E R aA N b A E R 2 , 55 F RERAL
Wk EX#9 2 42, AAGE ICH & IR A mALH B 5 ot ik — 2738

KERIE): AR A i o s AU

hE45ES:R651.15 RIS :A XEHS:1673-6273(2014)23-4589-03

A Review of Developments in Hydrocephalus after Cerebral Hemorrhage™
ZHANG Jian-bo, CHEN Zhi, ZHANG Yuan, ZHU Gang*
( Department of Neurosurgery, Institute of Neurosurgery, Key Laboratory of Neurotrauma Prevention and Treatment, Southwest Hospital,
Third Military Medical University, Chongqing, 400038, China)

ABSTRACT: Hydrocephalus is an active distension of the ventricular system of the brain resulted from inadequate passage of CSF
from its point of production within the cerebral ventricles to its point of absorption into the systemic circulation. Hydrocephalus is an
independent predictor of a worse outcome in intracerebral hemorrhage (ICH ) by multi-factorial logistic regression analysis and
randomized controlled trial confirmed. Brain atrophy and nerve dysfunction is a prominent feature of hydrocephalus. It brings serious
damage on people's cognitive function and quality of life and huge economic burden to patients' family and society. Here we review
recent progress and mechanism of hydrocephalus.
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Fig. I Hemosiderin deposit on the lateral ventricle surface after

intraventricular injection

7 HiEMRE

W AR AR S A 2R R R AL ey, S S S I B R T g
A R, OB AR BRI L= 2% 2 J7 THIRY . ICH I
Jo, BRSSO AT B A R A 2 AR A i = K
I YR A e 7 5 T A R OB, o i AT
B A E TR, S 30U = B A B s Mz g
FEAg, P AR A A IR, S BURBUK BIE R, BRTHOAN &
ICH J5 i B TE i X — A F L] o NIRRT LI
FERITTEE , ANZEXT IR BIBIFFE IE 7 A A5 T AT AS T
AREIRZ TGRSR SR AR, (H R E XK AR K TR B
HURIAIF ST BUARBIRA X5 B HLR B9 7 A B IR YT I BUK
Tk B W RE T REI A ACH T IRYT 7 SRR TR
HZ g o

% % 3 #f(References )

[1] Pang D, Sclabassi R J, Horton J A. Lysis of Intraventricular Blood Clot
with Urokinase in a Canine Model: Part 1 Canine Intrventricular
Blood Cast Model[J]. Neurosurgery ,1986, 19(4): 540-546

[2] Pang D, Sclabassi R J, Horton J A. Lysis of Intraventricular Blood Clot
with Urokinase in a Canine Model: Part 2 In Vivo Safety Study of
Intrventricular Urokinase[J]. Neurosurgery, 1986, 19(4): 547-552

[3] Pang D, Sclabassi R J, Horton J A. Lysis of intraventricular blood clot
with urokinase in a canine model: Part 3. Effects of intraventricular
urokinase on clot lysis and posthemorrhagic hydrocephalus [J].
Neurosurgery, 1986, 19(4): 553-572

[4] Mayfrank L, Kissler J, Raoofi R, et al. Ventricular dilatation in
experimental intraventricular hemorrhage in pigs. Characterization of
cerebrospinal fluid dynamics and the effects of fibrinolytic treatment
[J]. Stroke, 1997, 28(1): 141-148

[5] Yoshimoto Y, Ochiai C, Kawamata K, et al. Aqueductal blood clot as
a cause of acute hydrocephalus in subarachnoid hemorrhage[J]. AINR
Am J Neuroradiol, 1996, 17(6): 1183-1186

[6] Cherian S, Whitelaw A, Thoresen M, Love S. The pathogenesis of
neonatal post-hemorrhagic hydrocephalus [J]. Brain Pathol, 2004, 14
[3]: 305-311

[7] Lodhia KR, Shakui P, Keep RF. Hydrocephalus in a rat model of
intraventricular hemorrhage [J]. Acta neurochirurgica Supplement,
2006, 96: 207-211

[8] Carlo W A, Mcdonald S A, Tyson J E, et al. Cytokines and
neurodevelopmental outcomes in extremely low birth weight infants
[J]. J Pediatr, 2011, 159(6): 919-925

[9] £ %, 5kew,i A LA K BT Bl A2 AR KA A a9 4R 1] IR
A E Sk, 2009, 9(19): 3774-3775, 3787
Wang Yan, Zhang Liang, Pan Jie. Effects of Transforming Growth
Factor 13 1 on Hydrocephalus [J]. Progress in Modern Biomedicine,
2009, 9(19): 3774-3775, 3787

[9] Tada T, Kanaji M, Kobayashi S. Induction of communicating
hydrocephalus in mice by intrathecal injection of human recombinant
transforming growth factor-beta 1 [J]. Journal of neuroimmunology,
1994, 50(2): 153-158

[10] Whitelaw A, Christie S, Pople I. Transforming growth factor-betal: a
possible signal molecule for posthemorrhagic hydrocephalus [J].
Pediatr Res, 1999, 46(5): 576-580

[11] & &, E 7 4, E 84,4, %3t SAH fi Ak TGF-B1 40l 51
PR AR AL 69 B R [T]. B 5 AP 22 7k 9% 4 &, 2003, 11(3):13
9-141
Feng Wen-zhong, Wang Wan-ming, Wang Guang-hai, et al. On
cerebrospinal fluid (CSF)transforming factor-betal (TGF-f1)detection
in rats with acute subarachnoid hemorrage (SAH) and stjudy chronic
communicating hydrocephalus forming mechanism [J]. Brain and
nervous diseases, 2003, 11(3): 139-141

[12] #7&,% 5 #6455, 5 o o X RS2 MDA TNF-a 4% £ 4t
AR REBERFRMEGHRE ] % ZF EXFFIR,2007,29
(11): 1032-1035
Cui Jie, Cao Can-xiang, Zheng Jing, et al. Changes of TNF-alpha and
malondialdehyde content in brain tissue and therapeutic effect of
edaravone on rats after intracerebral hemorrhage [J]. J Third Mil Med

Univ, 2007, 29(11): 1032-1035
(%R 4600 TT)



+ 4600 -

IREYES#E wwwshengwuyixuecom Progressin Modern Biomedicine Vol14 NO23 AGU.2014

[23] Zhu JM, Zhao YY, Chen SD, et al. Functional recovery after
transplantation of neural stem cells modified by brain-derived
neurotrophic factor in rats with cerebral ischaemia [J]. J Int Med Res,

2011, 39(2): 488-498

[24] Ahn SY, Chang YS, Sung DK, et al. Mesenchymal stem cells prevent
hydrocephalus after severe intraventricular hemorrhage [J]. Stroke,
2013, 44(2): 497-504

[25] Yamagata M, Yamamoto A, Kako E, et al. Human dental
pulp-derived stem cells protect against hypoxic-ischemic brain injury
in neonatal mice[J]. Stroke, 2013, 44(2): 551-554

[26] De Miguel MP, Fuentes-Julid n S, Bl& zquez-Marti nez A, et al.
Immunosuppressive properties of mesenchymal stem cells: advances
and applications[J]. Curr Mol Med, 2012, 12(5): 574-591

[27] Daikeler T, Tyndall A.Stem cell treatment of autoimmune disease[J].
Dtsch Med Wochenschr, 2011, 136(33): 1684-1686

[28] Wang D, Zhang H, Liang J, et al. Allogeneic mesenchymal stem cell
transplantation in severe and refractory systemic lupus erythematosus:
4 years experience[J]. Cell Transplant, 2012, 10(31): 251-256

[29] SunL, Wang D, Liang J, et al. Umbilical cord mesenchymal stem cell
transplantation in severe and refractory systemic lupus erythematosus
[J]. Arthritis Rheum, 2010, 62(8): 2467-2475

[30] Shi D, Wang D, Li X, et al. Allogeneic transplantation of umbilical

cord-derived mesenchymal stem cells for diffuse alveolar hemorrhage
in systemic lupus erythematosus[J]. Clin Rheumatol, 2012, 31(5):841
-846

[31] Liang J, Li X, Zhang H, et al. Allogeneic mesenchymal stem cells
transplantation in patients with refractory RA [J]. Clin Rheumatol,
2012, 31(1): 157-161

[32] Zhang Z, Lin H, Shi M, et al. Human umbilical cord mesenchymal
stem cells improve liver function and ascites in decompensated liver
cirrhosis patients[J]. J Gastroenterol Hepatol, 2012, 27(Suppl 2):112-
120

[33] Jung KH, Uhm YK, Lim YJ, et al. Human umbilical cord blood-
derived mesenchymal stem cells improve glucose homeostasis in rats
with liver cirrhosis[J]. Int J Oncol, 2011, 39(1): 137-143

[34] Shi M, Zhang Z, Xu R, et al. Human mesenchymal stem cell
transfusion is safe and improves liver function in acute-on-chronic
liver failure patients[J]. Stem Cells Transl Med, 2012, 1(10): 725-731

[35] Jung KH, Shin HP, Lee S, et al. Effect of human umbilical cord
blood-derived mesenchymal stem cells in a cirrhotic rat mode [J]. L.
Liver Int, 2009, 29(6): 898-909

[36] Tsai PC, Fu TW, Chen YM, et al. The therapeutic potential of human
umbilical mesenchymal stem cells from Wharton's jelly in the
treatment of rat liver fibrosis[J]. Liver Transpl, 2009, 15(5): 484-495

(35 4591 1)
[13] Simard P F, Tosun C, Melnichenko L, et al. Inflammation of the

Choroid Plexus and Ependymal Layer of the Ventricle Following
Intraventricular Hemorrhage[J]. Transl Stroke Res,2011,2(2):227-231

[14] & K&, &R LR LA KRBT R B[] + B wmpet 4
245, 2012, 34(9): 849-856
Cao Mu-qing, Pan Jun-min. Cilia and Ciliopathies[J]. Chinese Journal
of CellBiology, 2012, 34(9): 849-856

[15] Fliegauf M, Benzing T, Omran H. Mechanisms of disease - When
cilia go bad: cilia defects and ciliopathies [J]. Nat Rev Mol Cell Bio,
2007, 8(11): 880-893

[16] Fliegauf M, Benzing T, Omran H. When cilia go bad: cilia defects
and ciliopathies[J]. Nat Rev Mol Cell Bio, 2008, 9(1): 880-893

[17] Satir P. Cilia biology: Stop overeating now! [J]. Current Biology,
2007, 17(22): R963-R965

[18] Garg A, Kumaresan A, Ansari MR. Effects of Hydrogen Peroxide
[H,O,] on Fresh and Cryopreserved Buffalo Sperm Functions During
Incubation at 37 degrees C In Vitro [J]. Reprod Domest Anim, 2009,
44(6): 907-912

[19] Rudnick SN, McDevitt JJ, First MW, et al. Inactivating influenza
viruses on surfaces using hydrogen peroxide or triethylene glycol at
low vapor concentrations[J]. Am J Infect Control, 2009, 37(10): 813-
819

[20] Banizs B, Pike M M, Millican C L, et al. Dysfunctional cilia lead to
altered ependyma and choroid plexus function, and result in the
formation of hydrocephalus[J]. Development, 2005, 132(23): 5329-5
339

[21] Hirst RA, Rutman A, O'Callaghan C. Hydrogen peroxide at a

concentration used during neurosurgery disrupts ciliary function and

causes extensive damage to the ciliated ependyma of the brain [J].
Child Nerv Syst, 2009, 25(5): 559-561

[22] Sutton H C. Efficiency of chelated iron compounds as catalysts for
the Haber-Weiss reaction[J]. J Free Radic Biol Med, 1985, 1(3): 195-
202

[23] Varma S D, Mooney J M. Photodamage to the lens in vitro:
implications of the Haber-Weiss reaction [J]. J Free Radic Biol Med,
1986, 2(1): 57-62

[24] Shimada Y, Tsunoda H, Zang L, et al. Synergistic induction of heme
oxygenase-1 by nicaraven after subarachnoid hemorrhage to prevent
delayed cerebral vasospasm[J]. Eur J Pharmacol, 2009, 620: 16-20

[25] Zia MT, Csiszar A, Labinskyy N, et al. Oxidative-nitrosative stress in
a rabbit pup model of germinal matrix hemorrhage: role of NAD(P)H
oxidase[J]. Stroke, 2009, 40: 2191-2198

[26] Socci D, Bjugstad K, Jones H, et al. Evidence that oxidative stress is
associated with the pathophysiology of inherited hydrocephalus in the
H-Tx rat model[J]. Experimental Neurology, 1999, 155: 109-117

[27] ‘& B, B4 AAE,F RAF RIS B b 5120 EARK S
AW I R IR P IE]F = F E K5 5K, 2008, 30(10): 969
-972
Gong Guo-qi, Meng Hui, Xia Yong-zhi, et al. Experimental chronic
hydrocephalus after intraventricular hemorrhage in rats: establishment
of animal model and pathological observation [J]. J Third Mil Med
Univ, 2008, 30(10): 969-972

[28] Chen Z, Gao C, Hua Y, et al. Role of iron in brain injury after
intraventricular hemorrhage[J]. Stroke, 2011, 42(2): 465-470

[29] Wan S, Hua Y, Keep R F, et al. Deferoxamine reduces CSF free iron
levels following intracerebral hemorrhage [J]. Acta Neurochir Suppl,

2006, 96: 199-202



