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(FEE] B8 B0 5 30 55 P9 41 2L 1R BR (extracellular space, ECS) fY) 25 44 7 fiF LA K 98 P9 i 40 22 1] % ( interstitial
fluid, ISF) 513 A8 fk . & 48 H SD K FHLA> A b i X B2l | b i b Jgd 4 R R A X IRl R R B 2, B2 12 |
B X5y R BRI R B A% 6 Ko W6 (W R 85535, 73 A1 LA Alexa Flour 594 FI4LWE f2 i 4% ( GA-DTPA) fE b /R
B, % SD A B A JRR B X C6 i T N ECS 4544 2 ISF 4™ 8iad B2 47 71 B2 40 BT, 9T 5 40 o % BR 4L 147 He e o i A
MRI F 7 B3 500 26 % ECS v ™ BORN 4 A, 1135 3K B GA-DTPA ZE il ECS P9 A A0 LR B (Dyes ) BRI (K7) G i B
(M) FIREFEW (1) FY WS E W IR BB 3 /R 5570 2 h J5 B B AR i U0 R 018, 3 0 A A5 B0 9 18003 A6 1 d oK T
Fo X [m]— o XX BEZH 5 s A 090 WG R R A BT R b . BRI AL R, B R 2 0 & S R
[(7.27+1.08) x10 " mm*/s vs. (3.69+0.46) x10™* mm’/s, 1 =7.474, P =0.000],1,, B # 4% [ (21.36 +2.67) min vs.
(53.86 £3.18)min, t= -19.165, P=0.000],D, . ¥ W /N[ (2.27 £0.22) x 10 * mm*/s vs. (3.14 £0.41) x 10" mm’/s,
t=-4.536, P=0.001] A &M (2.11 £0.10)% vs. (1.06 +£0.01)% , + =25.201, P=0.000], 5 B kA% x} B L%,
FRARAZ L B M (6.87 £1.09) x 10 ™" mm®/s vs. (3.25+0.31) x10 * mm*/s, t=7.867, P =0.000] ,¢, , & ¥ 45
5E[(23.77+7.31 ) min vs. (87.20 £4.31)min, t = - 18.309, P =0.000], D BE W /N[ (2.38£0.79) x 10" mm*/s vs.
(3.35£0.12) x10 * mm’/s, t= -2.986, P=0.014] A B[ (2.12£0.31)% vs. (1.73 £0.03)% , t =3.067, P =
0.012], it Fl A RARAZ X TR N ISF /9 k> A BE R 1y, Dy BE WD,
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[ Abstract]  Objective To investigate the structural characteristics of extracellular space (ECS) in glioma microenvironment
and the changes of intrastitial fluid (ISF) drainage with in gliomas. Methods A total of 48 SD rats were randomly divided into the
following groups: thalamus control group, thalamus glioma group, caudate nucleus control group, and caudate nucleus glioma group,
with each group consisted of 12 rats. Each group was further divided into optical-tracing subgroup (n = 6) and magnetic-tracing
subgroup (n =6). By using tracer-based optical and magnetic imaging methods, Alexa Flour 594 and Gd-DTPA were used as tracers to
monitor the diffusion process of tracers in SD rats’ ECS. Tracer-based MRI was used to visualize the diffusion processes of Gd-DTPA in
brain ECS. The diffusion coefficient (D), clearance (k’ ), tortuosity (A) and half-life (¢,,) were measured. Confocal laser scan
microscope (CLSM) was used to imaging the brain slices after 2 h injection of Alexa Flour 594. Las X software was used to analyze the
maximum area of ISF diffusion area. The results of optical and magnetic imaging were compared between the control groups and glioma
groups. Results As compared with the thalamus control group, the thalamus glioma group showed the following results: £’ was
significantly increased [ (7.27 +1.08) x 107" mm’/s vs. (3.69 +0.46) x 10™* mm’/s, ¢t =7.474, P =0.000], 1,, was
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significantly reduced [ (21.36 £2.67) min vs. (53.86 £3.18) min, t = -19.165, P =0.000], D, was significantly reduced
[(2.2720.22) x 10" mm*/s vs. (3.14 £0.41) x 10" mm’/s, t = -4.536, P =0.001],
[(2.11 £0.10)% vs. (1.06£0.01)% , t=25.201, P =0.000]. As compared with the caudate nucleus control group, the caudate
nucleus glioma group showed the following results: k’ was increased significantly [ (6.87 £1.09) x 10 ™* mm’/s vs. (3.25 +0.31) x
10 mm®/s, t=7.867, P=0.000], t,,, was significantly reduced [ (23.77 £7.31) min vs. (87.20 £4.31) min, ¢t = -18.309,
P=0.000], D, was significantly reduced [ (2.38 £0.79) x 10" mm’/s vs. (3.3520.12) x10™* mm’/s, t = -2.986, P =
0.014], and A was significantly increased [ (2.12 £0.31)% vs. (1.73 £0.03)% , t =3.067, P =0.012].

compared with the control group, k£’ and A of ISF in gliomas of thalamus and caudate nucleus increase significantly, and ¢,,, and D

and A was significantly increased

Conclusion As

decrease significantly.
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1 GFP-C6 B3 X E G R R M FEH# N :A. 488 nm # & T GFP-C6 K7 B4 58
B . HXEGRESXERGHEME;B. EXEZR EREKRENRLEG BEhReloE
REE,BL.ERXZERE,B2. ERMXKRARB(HRR,2 mm) B3 KRENEERK (ER,
100 pm) ;C. KRN MRI T2WI F A B &, B P BESERERKRE,Cl. EXZXKRE,
CC.EmREFRE B2 X EREFAEERMBAMEKMEAECS 8o mEGRET #
SH:A. Gd-DTPA 7£ Fr ity 3% B8 40 7% Fr Fii B Je8 4 o B B i) 37 B0 80 MIRT SRR 6 L S8 MR oz L o B
% ;B. Alexa Flour 594 fE L it BAR EMIEA T T 82 h BB &K B %, B1-1. KT
HB4H Alexa Flour 594 ¥ #A) 3 B & ,B1-2. BRI BARKT F A EE%K,B1-3. R BAR
KEBESRENEME%,B2-1. EREA Alexa Flour 594 ¥ 8 #) % X B % , B2-2. i i 4
IR EES,B2-3. ERMMBAEREEREREXENEMER,B2-4. EiIEENMERLK;
C. Efxf BB K KR fi g A D-mapping E&, A3 A% ZH#EBGRTIRENERRELESK
RH Des BN AEBRR Do HEBRK, BEBRR Dy HERM
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#1 Gd-DTPA EfEASHRBRATT BHSHOLLRK(n=6,x x5)

2 51 Dies( X107 mm*/s)  k’ ( x10 ™% mm>/s) A% ) 41, (min) S(mm*)
i 988 4 2.27 £0.22 7.27 £1.08 2.11 £0. 10 21.36 +2.67 31.51 +2.11
e ik xR 4 3.14 £0.41 3.69 +0.46 1.06 £0.01 53.86 +3.18 22.41 £3.50
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P fE 0.001 0. 000 0. 000 0. 000 0. 000
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P 0.014 0. 000 0.012 0. 000 0.018
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OOAN N A= <
03,0 - s
-0 mee016.029 o 0.0’
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RAEGERRHEME KR, B2-1. BR&MEA Alexa Flour 594 38 i 3¢ St B &, B2-2. B K% hf
AT AR RE R, B2-3. ERZMEARKEGS AR EME KR, B2-4. R ZME AR M
BESG;C. EREMRARERZMEAL D-mapping B R, 53 A% = EBGRTRENE
RIRLE G FE Dps B, A BRER Dy MERK , EEBRR Dy HER/ND
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