356 P E R R A A 2019 AEES 29 5 4 W1 Chinese Journal of Spine and Spinal Cord,2019,V0l.29 ,No.4

B %05
KR W& fm e, TAESEM = K R A E IR 8 e
A3 F 58 85 AR FR B R,

RER,E HLI B'L A5 B OFRE!E 3
(1 WIVHERF RIS B R ERE R 030032 KJEM ;2 INVHERISEE " ERHELNE 030001 KJEH;
3 IPHE RS EA R 5 030001 A JE )

(FEE] B A B R 0% A0 T s 0 R B 2 A T T A i S0 3 2 /42 40 (OGD/R) i 41 M A B Ay 3k 57
F5 ik OB A 24h N Sprague—Dawley FL B, U H FL BUA 6 R FH I T £k B2 22 JORY B 3 2 28 K RURBE B R IR T
AL, I HEA TSN BB 35 L KSR 4 AR BT Y B R I AN M A T AEORE R 25/ A R OF Al 4 AL A AL COR BB
SR 2 T A A B ) B 4L (R SR ZF oh, 4 12h),C 41 (BRI ZF 6h, &% 24h) D 4 (B A #2F 6h, 4
A8h) . 3 A Ty A0 A AR Sl AT A I 1B A AN AR R A g S R R U 4% A T A R R A AR
i# i Western blot il 7 7K 38 38 & 11 4 (Aquaporin 4, AQP4) 3% 35 28 £k 3¢ iJF — 25 56 11E % 200 Ji T 4E 3 000 2 400 fifg 14
TR VR PE 25 8 RS 40 i T AR SS A AR R, 5 A 20400 2810.19+306.1 1um® AH H B 20 40 il (R 4311.53+
407.73pum® B 5 F A 41 (P<0.01),C 4140 i iR B 6248.86+702. 11 wm’ 2 ] fie K AH , D 41 41 il 7R B 4541.33+
503.17pm’®, AR AL C 4145 B I (BB TR 8 T A 4, 22 58 5004 L (P<0.01), S6Bi FULZE4niE B 41
I BB R B SR COZH AR K A s B T 0 D 2K b B AT R e (RS AR A G5 3 B R BT R ULZE B4 nT L4
JE 25 F s T P, C 2 200 R e ik T Y R, R ROR AR U R A W R A R LD K I RS A i, (RRAR B R
Western blot 45 4% W78 A 20 240 il AQP4 4 1 3K35°8 (12.37+0.85)% ,B A4 il AQP4 5 KK N (34.17+
2.07)%,C 4140 AQP4 K 1135 (43.57£1.75)% ,D 440 AQP4 K 1135 (32.26+1.37)%, 5 A A4 EAH L,
B4 .C4l.D AW E =T A4 (P<0.01),5 CAIAMAH ., B 41 .D 41 BALF C 41 (P<0.01), &8 . 75 40 T4E
S i A Ay o TR A 0 R R S R R A SR R 2 /R R A AR T A Sy — el LAY A6 I B i T 2
T I I 200 M A B0

(SCSEIA ] ¥ 20 M A 200 B AR B 40049 5 7K b 5 /K GG 2 1 4

doi; 10.3969/.issn.1004-406X.2019.04.10

RESEE R-331 XEARIRB A XEHS:1004-406X(2019)-04-0356-08

Value of measuring the volume of rat spinal astrocytes by live cell imaging system after oxygen-—
glucose deprivation/reoxygenation injury/SONG Junlai, LI Man, SUN Lin, et al/Chinese Journal of
Spine and Spinal Cord, 2019, 29(4): 356-363

[Abstract] Objectives: To investigate the effect of oxygen—glucose deprivation/reoxygenation(OGD/R) by live
cell imaging system on the volume of rat spinal cord astrocytes. Methods: The neonatal Sprague—Dawley rats
within 24 hours were taken and the rat spinal cords were collected. Rat spinal cord astrocytes were isolated
by trypsinization and differential adhesion ways and cultured in vitro. The fourth generation mature astrocytes
were conducted with OGD/R and divided into four groups: group A(normal astrocytes), group B(OGD6h/R12h),
group C(OGDO6h/R24h), group D(OGDO6h/R 48h) group. The astrocyte volumes were measured and calculated
by live cell imaging system, and the morphological and ultrastructural changes of the astrocytes were observed
by light microscopy and transmission electron microscopy, and the expression of AQP4 protein was measured

by Western blot protein to further testify the accuracy of live cell imaging system in measuring cell volume.
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Results: Compared with group A (2810.19+306.11 pm?), the cell volume of group B (4311.53+407.73 pm’)
(6248.86+702.11
pm?)(P<0.01). The astrocytes volume in group D (4541.33+503.17 wm?) was reduced, and it was higher than

was significantly increased (P<0.01), and the maximum increase was observed in group C
group A(P<0.01). The astrocyte swelling and increased refraction were observed in group B with light micro-
scope. The cells swelling reached the peak in group C and was obvious in group D although the swelling was
alleviated. The swelling of astrocyte organelles was observed in group B under transmission electron micro-
scope. The organelles swelling was more significant and the breakage of mitochondria was observed in group
C. The swelling was slightly relieved, but it was evident in group D. The Western blot results showed that
the AQP4 expression in group A was(12.37£1.25)%, the AQP4 expression in group B was (35.50+1.08)%, the
AQP4 expression in group C was (43.57£1.75)%, the AQP4 expression in group D was (32.63+0.81)%. Com-
pared with that in group A, the AQP4 expression was significantly increased in group B, group C and group
D(P<0.01). Compared with that in group C, the AQP4 expression was reduced in group B and group D(P<

0.01). Conclusions: Live cell imaging system is used to measure the swelling volume of rat spinal cord astro-

cytes after oxygen glucose deprivation/reoxygenation,

method in the measurement of astrocytes volume.

umes.

and this method can be used as a routine detection

It can also be applied in the detection of other cell vol-
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Figure 1 The astrocytic cells were located in a Live Cell Imaging System and scanned. The diameter of the cells was
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measured using the software described above and the volume of the cells was calculated Figure 2 The purity of

astrocytes was identified by S100@ a The respectively astrocytic S100B staining b The astrocytic nuclear DAPI staining ¢

The merge image of picture a and b, it can be seen that the purity of astrocytes was higher
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Figure 3 The astrocytes edema was observed with light microscope after OGD/R a Normal group astrocytes, the edge

the celler cytoplasm was full and the refractive index was low b The edge of astrocytes were

shrinking and the refractive index was increased after OGD6h/R12h ¢ The refractive index and volume of astrocytes were
significantly increased after OGD6h/R24h d The swelling of astrocytes was relieved after OGD6h/R48h but it was still

evident. The astrocytes edema were indicated by arrows in the figure(x200)
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Figure 4 The astrocytes edema was observed with transmission electron microscopy after OGD/R a Normal group
astrocytes b The mitochondria and endoplasmic reticulum of astrocytes were swollen vacuolar degeneration after OGD6h/
R12h ¢ The mitochondria and endoplasmic reticulum of astrocytes were significant swollen, and mitochondrial cristae
were broken after OGD6h/R24h d The swelling of the mitochondria and endoplasmic reticulum were relieved after
OGD6h/R48h, but the cytoplasm vacuole were also visible. In the figure, the letter M refers to mitochondria and ER

refers to endoplasmic reticulum(x50000)
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Table 2 The expression of AQP4 in astrocytes after
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Figure 5 The expression of AQP4 in astrocytes respec-

tively oxygen glucose
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