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Table 1 Brain slice LDH releasing in vifro culture

Time LDH activity

0.5h 162.1 +18.3
Th 176.6 +20. 8
2h 191.0+20.3
4 h 236.1+16.1°
6h 241.7 +18.9°

x+s, n=3. %P <0.01 compared with 0.5 h.
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Fig.1 LDH activity during the incubation
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Table 2 Tau antibodies employed in this study

Antibodies Phosphorylation sites"’ Specialty”’ Dilution Type
Tau-1 Tau protein Ser-199/Ser-202 UnP 1:40 000 Monoclonal
PHF-1 Tau protein Ser-396/Ser-404 P 1:500 Monoclonal
R145 Tau protein Ser-422 P 1:3 000 Palyclonal
111e Tau protein P +unP 1:2 500 Palyclonal

92e Tau protein P +unP 1:2 500 Palyclonal
R123d PP-2A catalytic subunit 1:2 500 Palyclonal
R1294d PP-1 a-subunit 1:2 500 Polyclonal

U Numbered accarding to the largest isoform of human brain tau; 2P, nphesphesrylated epitope; P, phosphosrylated epitope.
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Fig. 2 Effect of acute hypoxia on tau phosphorylation

(a) Westera blots of tau protein from rat brain slices. Homogenates (15 g of protein per lane) of brain slices after normoxic or hypoxic

incubation in the artificial CSF at 37°C for 30 min or 120 min were subjected to Western blotting. The blots were probed with anti-tau antibodies

as indicated at the right side of each blot. The phospharylation dependence and recognition site specificities of these antibodies are listed in Table

2. The molecular mass markers (68 ku) are shown at the left of each blot. The total tau detected by antibody L11e is unchanged in rat brain

slices following in vitro hypoxia, but a loss in slow mobility forms of tau (64 ~68 ku) is observed ( arrowheads show mobility down-shift). The

decrease in tau phosphorylation following hypoxia is found at PHF-1, RI145 and Tau-1 epitope sites. The mobility down-shift is also seen in

Western blot profile performed with Tau-1 antibody (arrowhead). (b) Densitometric analysis of Western blots. The data are presented as x +s

of six independent experiments. #% P <0. 01, compared with normoxic group.
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Fig.3 Effect of acute hypoxia on expression of PP-2A and
PP-1 catalytic subunit
(a) Homogenates (50 g of protein per lane) of brain slices were
obtained as described in Materials and methods. then the expression of
PP-2A and PP-1 catalytic subunits were detected by Western blots with
antibody R123d and R129d. The molecular mass of the protein are shown
at the left of each blot. The expression of PP-2A catalytic subunit
increased in rat slices incubated in hypoxic artificial CSF for 120 min.
There was no obvious change in the expression of PP-1 catalytic subunit in
two hypoxic incubation groups. (b)) Densitometric analysis of Western
blots . The data are presented as * + s of six independent experiments .
# P <0.05, compared with normoxic group. []: PP2A; W: PP-1.
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Fig. 4 Effect of acute hypoxia on the activity of PP-2A and
PP-1
Rat brain slices were incubated in artificial CSF with or without oxygen
supply for 30 min or 120 min, followed by homogenization and
centrifugation at 16 000 g for 10 min. The activities of PP-1 and PP-2A of
the resulting tissue exwacts were determined using [ *P] phosphorylase a
as substrate. The phosphatase activities of all samples were expressed as
the percentage of the activities of the control samples of each group. Bars
represent x =5 of 3 ~ 4 independent assays. Acute hypoxia induced
significant activation of PP-2A, but had no obvious effect on PP-1
activity . #% P < (.01 , compared with normoxic group . [] : PP-2A:
H: PP-1.

2.5 SRR tan EEBRILNER

Wi s fron, SBFERTHEEERE TRET
HHI60% (6.6 mmol/L) 92e FUARETAM A tau
FELHENA, 30% (3.3 mmol/L) f 10%
(1.1 mmol/L) FEFEREFREFFAR tau FIEEHN,
RTRBEVREEENAY™ERZT S au &
HEBESBI. B tau EEBEERL Ser396/404 7
AR R LR PHF-1 R R BERR L Serl 99202
RS AT DA Taw-1l BEOERBETR: KT T
HEEHBREEFAZAREESE, AT au K
PEREEEREEFAAS, AERAE&TELIT
PR AELAE, M PHF-1 A Tau-1 BEL5EIEERE
AT 5 taw BANFTEL K S4H Tau-1 F1 PHF-1 26
SRR AN R tan KR DG E, 458IF
ARAZRTLER (Bs5h. M EERRHEY
FEEHEN AR e EE0OHBILTHE

R,



< 406 * EPtESENMEBELE Prog. Biochem. Biophys. 20045 31 (5)

(a) 68 ku ' - :: (b)
i .

H

£

68 kulmia it E
s g

&

z

68 ku' k!
o e~

Glucose 11 6.6 33 1.1 11 6.6 33 1.1

{mmol/L) e(glucose)f{mmol-L7)

Fig. 5 Effect of acute hypoglycemia on total tau and tau phosphorylation
(a) Western blots of tau protein from rat brain slices. Homogenates (15 pg of protein per lane) of brain slices after incubation in the artificial CSF with
different glucose concentration (11 mmol/L, 6. 6 mmol/L, 3.3 mmol/L and 1. 1 mmol/L, respectively) at 37°C for 60 min were subjected to Western
blotting. The antibodies used are indicated at the right of each blot, their characteristic are listed in Table 1. The molecular mass markers (68 ku) are
shown at the left of each blot. The total tau detected by antibody 92¢ increased in rat brain slices following in witro hypoglycemia, no mobility shift was
observed. Positive staining of tau at PHF-1 and Tau-1 sites increased in hypoglycemic incubation groups, too. (b) Densitometric analysis of Western
blots. Since the level of total tau increased after acute hypoglycemia treatment, to show the actnal phosphorylation state of tau, the intensity of each lanes

in Western blots performed with PHF-1 and Tau-1 was normalized by the increase of the total tau level. The data are presented as x + 5 of six independent

experiments. % P <0.05, %% P <(.01. compared with control group. [J: 92¢; M: PHF-1; []: Tau-1.
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Effect of Acute Hypoxia on tau Phosphorylation in Rat Brain Slices*

LIU Rong, WANG Xiao-Chuan, HUANG Yao, HE Zhi-Song,
CHU Shu-Juan, TANG Yun, TTAN Qing, WANG Jian-Zhi ™
( Department of Pathaphysiclogy, Tongji Medical College, HuaZhong University of Seience and Technolagy, Wuhar 430030, China)

Abstract  To explore the effect of acute hypoxia on tau phospherylation, rat brain slices were incubated at 37°C for
30 min or 120 min with or without oxygen supply. Then tau phosphorylation was detected by Western blots. The
results showed that significant dephosphorylation of tau at Ser-396/Ser404, Ser-422 and Ser-199/Ser-202 was
induced by acute hypoxia. The activity of protein phosphatase-2A (PP-2A) and the expression of PP-2A catalytic
subunit were simultaneously increased. The results suggest that acute hypoxia induces dephosphorylation of tau and

the up-regulation of PP-2A may be at least one of the underlying mechanisms.

Key words hypoxia, tau, phosphorylation. protein phosphatase-2A
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