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[(FZE] By WER SRS HIV-Tat 28 (BRI BUm i b e A /E FALE]. i MEdE SD KERUAER 2
UIEIET ST 45T MAL0 mg/kg B[R] B R IR 59 457 HIV-Tat 400 ng/kg, 4L 7d, ZA2545 24 h JSREHLEL 10 B
KRR Ik S ORI ST BB i, FEMLEC SRR RIS, FTF SOD % J1. GSH il MDA & i i)
W, AT 2 HORBUHGEBT SN, 15 B - SRaa i e paind 2 sy, SOt Bugeai . g5 5
IEF X IRAIARL, SCIRdIM 2 EB & AN RFR R N, 48 7R SO0 20 i i i B B PR i (P<0.05) 5 MDA %
BT, SOD G 1 GSH S & RRIFREEREAG, /R LR A AR ROV 43R (P<0.05) . MA+Tat 415 MA 41,
Tat AL, EB &I HmEHAE, $&R8 MA 5 HIV-Tat 2 (B¢ SE YR RIS 0minG BF B i 1 ; MDA & B TH,
SOD i& 1. GSH Er&M B T, #2m MA 5 HIV-Tat 2 1B B U FIBE 5 K UL 2L AL U Y. (P< 0.01) 5
NAC+MA+Tat 415 MA+Tat ZHAILL, EB SEFEIL, 2R NAC BE—E 5P MA 55 HIV-Tat 2 (3 I i 5 B i
BRI (P<0.01D) ; MDA & TR, SOD G A, GSH SRR THE, KB NAC fEfE—ERERITMA 5
HIV-Tat 25 F X K BN P B AL R S8 /E ] (P<0.01) . £S2I0 20 78 A A8 N WS E if iR 5 s — 2R 1 st 1
OO, QR I P R A A R, LA R R S A B R R T R R AN B ke, BRI AR, X sk AR L
MA+Tat i B3, S5 MA F1 HIV-Tat 2 [ RESCAE M AN @A, Wi HADMEVER, WhEERBLS W 6E
SN .
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[ Abstract] Objective To investigate the changes of the blood—brain barrier and investigate the effects
induced synergistically by MA and Tat protein. Methods Male SD rats were ip given MA 10 mg/kg twice daily
followed by tail intravenous injection given Tat protein 0.4 wg/kg once daily for 7 days. After the last injection, we
randomly chose 10 rats and given tail intravenous injection of EB, then we detected the EB content in brain
tissues, chose 5 rats to test the ROS in brain tissues, the rest rats were prepared for transmission electron—

microscopy (TEM) observation. Results Compared with control group, EB contents in brain tissues of rats in the
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test group were significantly increased, suggesting blood—brain barrier permeability was increased (P <0.05)

Compared with control group, MDA in brain tissues of rats in the test group were significantly increased, while SOD
and GSH activities were significantly decreased, suggesting oxidative stress was enhanced (P < 0.05) . Compared
with MA and Tat group, EB and MDA in the MA+Tat group were higher, suggesting that MA combined with Tat had
synergistic effects on changing permeability of blood—brain barrier and the level of oxidate stress . EB and MDA in
SOD and GSH were higher than
MA+Tat group, suggesting NAC could protect BBB against injury induced by MA and Tat (P<0.01) . And a series

NAC+MA+Tat group were lower than MA+Tat group (P <0.01) , whereas,

of ultrastructural changes of blood—brain barrier were found under transmission electron—-microscopy, such as
cerebral microvascular endothelial cells became swollen and thinner, the glia and astrocytes also were swollen.

Conclusion MA and Tat protein have synergistic effects on changing the permeability of blood-brain barrier. In

addition, the effects may attribute to oxidative stress.
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H A ALY B LB (Superoxide dismutase,
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BT, SEERPIIESE R Ry, A FRER KA, il
2.5 oL VW, 1. HIV-Tat % 1 H A5
PROSPEC /A +l, 10 pg/ 3, FIA:BRER K7 il 5%
0.1 mg/L IEW A5, NAC, 25 ¢/ 32, W HILE

FFRHIA YR Z A TRA R, FIA 3R KA
i 62.5 o/l & . CEERR, 1o, WAR
B DU AE IR BR A R] P AR RS K A i 45 AR
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AR R AL SOD k& (BFrik, 96T) |
MDA i A& (TBA ¥, 100 45 96 ¥£) F1 GSH il
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WAE SD KRR, HEPE, WEES, RE 230 ~
270 ¢ MR BERIK IR Sk, sy
HHLMESE IRBE21°C ~ 25 °CL1BJE30% ~ 70%. 5256
B N SR U, A RATBGE V21K, B EE Rk
IR PRFEIREEIE T VL, 12 h S8R

KEBENLAY R IEH X IRZH . NAC 41, MA 41,
HIV-Tat & [1 4 . MA+HIV-Tat & [ 4 #0
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HF EB i, 5 HAT ROS ™ ¥ille, 2 H
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18 i} ip 45 TAEFRER K 1 mL; NAC 445 NAC 250
mg/kg; MA ZH%5F MA 10 mg/kg; HIV-Tat 4 ;
K1k (B4 10:00) & & ki 55 HIV-Tat 400
ng/kg; MA+HIV-Tat 414% Wi 25 Bl 25 2 7 = R B 25
T3 NAC+MA+HIV-Tat 41, J&f% NAC 414525, 0.5
h 5, 4% MA F1 HIV-Ta 24525 425, ik
JG—IR 42 24 h i, ARIESL IS R K ER A T 4b
.
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R HC10 H KR, R K5 2%EB (20 mg/k)
PEIR2 Wi, 10% 7K A A ME3 mU/kg iphkiEy, s I Mg
TR, FETEER SR N O = A 2 T S BRARE, 7E
AU ERE BT FFAE A H T PR i v A B R K F R
YA T I 2, T BG83 ) S 4 o 5
SR E I3 mLH BRI , 54 °C TR /K 7B 4
B 48 h, B5.0015 min, B F i AEBEFR LT
( N =620 nm) T M 5 W Y& B (absorbance , A ) {H 712
HIEB PRt e, 1155 H I H 2P EB 5
1.5 fXZH4R SOD i& /1. GSH #1 MDA €=lE

BRHHCS KR, 10%7KA S8 3 mL/ke ip K
W, BEVEAREE, JF O I PR, R R 4
WAl fRER RBUN 1.9 InAAFEER K, B
BE PR 10% ML 2155, 600 x g IR 250
15 min; B354 518 FHSOD I J1 .GSH MDAy
SUNE W e Qe & i Wa o MW 0 S b o g R LB
1.6 KBREIFMERESNE

B2 KR, 10%7K A& 3 mL/ke ip K
W, MRERALSE I TG F UK B I 1 mm® KA
HIAR R R IX, 2% )% 1 - BRIRE W EE 5, %
EL I BB R 2 i R % e 2L A BRI TSR
1.7 SitFaE

S FE A5 HCH 1 R SPSS #E AT GE T2 41
B, 225 RAERER 7 2250 LSD 1T H AL,

P<0.05 hESAGIFEX.
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2.1 HEFXFRKRE HIV-Tat & A h B Xt X B I

BB E MR

SIEE XA, 52504 EB SR B I
(P<0.05) ; NAC+MA+Tat 405 NAC 414 EB &
HHBREMI (P<0.05) . S04 EB & & ZAfF
EES, Hbh MA+Tat 41 EB SR B ET MA 4.
Tat ZHF1 NAC+MA+Tat 41 (P<0.01), JL% 1.
2.2 KRBT ERALFENE

BTSSRI, IEH G R R R FTA Rz
TN K AR A e, SR RS L MR,
N Bz 2 SR e e . TR I A R HL 1 A,
B BT 0T 20 2 S B8, S IR A WL B Bz 4
WK, B TRRR , MEPRO NI 2, N R A R
Rl 2 T 5 Jo 44 L A2 2 i ik, 55 ol O A 5 Ve B 4
B, MA 4. Tat 201 NAC+MA+Tat ZH KW EZ 3 N
F 20 S E BT, MA+Tat 20 /R B0 LA N
B 230 B B A B
2.3 BNZA4 SOD i&/1. GSH, MDA &£l

F

BIEHR B AR L, SEE2HSODYE /) \GSHY &
B B B P< 0.05) ; NAC+MA+TatZH 5NACZH 4%,
SOD % J7 .GSHE S B FEAL (P<0.05); S2Ind
SOD i J1 .GSHE fe Z fFE 2 5, i MA+Tat4l
SOD i 77 \GSH %% &t W] & & T MA 2 \Tat 41 il
NAC+MA+Tat 1(P<0.01). SIE# XML, 52
IS4 MDA 75 B . 715 (P < 0.05) ; NAC+MA+Tat 21
ENAC HeA , MDA % B 8 7+ & (P < 0.05) ; SE50 4
MDA & Z MfEfE2E 5, HrhMA+TatZi MDA 7% i
B 2 &= FMAZ Tat2H FINAC+MA+TatZ1( P< 0.01),
2.

x1 WWALEBAE (x=s)
Tab. 1 EB contents of rat brain tissue (x +s)

2% (mg/kg) EB (ug/z) A4 1%  (J7] Nacl 21 H 40
0 0.27 £0.05 -

NAC 250 0.22 +0.02 -

MA 10 1.16 £ 0.06™ 324

Tat (4x 107 0.57 +0.05™ 105.4

MA+Tat (0+4 x 107 3.20+0.05° 1.000.63
NAC+MA+Tat (250+10+4 x 10™) 0.86 + 0.05"4 213.1

55 Nacl ZHH0%5, "P<0.05; 5 NAC ZHH#E, *P<0.05; 5 MA+Tat ZH IS, 4P<0.05.
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Tab. 2 Detection of SOD, GSH, MDA in brain tissues of rats (v +s)

A (5 Nacl 1 HER) 1%

Gl SOD (U/mL) GSH(wmol/L)

SOD GSH MDA
0 331.12+39.81 15.65 + 1.58 428 +0.19 - - -
NAC 390.13 = 24.55 16.97 = 0.50 4.92+0.92 - - -
MA 238.45 + 43474 12.03 £ 0.92°4 8340414 -28.14 -23.13 95.32
Tat 218.74 + 13.39°4 14.17 £0.914 6.45 +0.54°4 -34.07 9.4 51.05
MA+Tat 171.63 + 17.81° 7.51 £043 11.92 + 1.63* -48.27 -52.07 179.2
NAC+MA+Tat 239.81 +27.12* 12.34 0.70* 6.21 +0.17*4 2772 -21.15 45.20

5 Nacl HIH, "P<0.05; 5 NAC 4, "P<0.05; 5 MA+Tat 4HILH , AP<0.05.
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Fig. 1 Electron-microscope observation of brain tissues of rats in each group
A:Nacl HREUNZHEZ; B: NAC HREUIKZHZ; C: MA 2R UK ZY;
D:Tat 41K BURZHZY; E: MA+Tat 41K BUK414Y;  F: NAC+Ma+Tat 41K BUKZTZL. (38R S8 14 12 e 2 W 1t 455 J) FEL /K ).
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TERRPRIE OO, M0 5 R 3885 1 2 A el A8 S U Y
PRI PR v A R R, DAL G R 2 T
AELFRHWT MA 5 HIV-Tat #E A G40 P8 - fg
R ARR S0 i SR P R A K.
AARLBESFERKE, MA 5
HIV-Tat £ [1 75 5 25 AU F B X BBB HA —BUE
A, 40, 412 EB &, FRA1JE MA+Tat 4175 &
Ak HE K 1000.63% , MA 2 F1 Tat ZHAHX T 1E %
X BRZH AR A F 9 R A 324%F1 105.4% , FHAMGZY
AR, REA IR 384 i ot o B i s 1 5 38 S HL B
PREF R s Xt BEZE P Rz NG B AAE , SRR 4L
B 41 K FE B o AN i AR 5 R TR AR R K
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MA+Tat 41 WER 5 N Bz 4 1) S 2 . Bk
A ERR M T MA 5 HIV-Tat & [1RE% 5| 5 i fisi 5
B IE 2 PR N, T HL MA+Tat 26 P9 Bz 40 Jifd ] 'S5 3% 4
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Rt —4.
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