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(WE] BR WHRRRIKIE4 d K QRN E R BUNGE T Ko EEm X N 44 R C(Ve) K
R M VC L2 1R 2(SVCT2) K F A b, ik 30 HEERE Wistar K EBENLSY J S, X R4
(AL, KERMA4 AdBAH), KRER4 dJ5 W1 dCd), RERBE4 dJE W2 dD ), KR
4 dJ5Hr7 dE4H), HH6 K. B, C. D, EH KRB KENE 4T W4 d, CBEHREE N 25% WiV, 18/
T LR ELS:A d; AL TS RFRZER K SR Y 3 B SEIS PR K SRS 18] TAEICAZRE ST 5 LA SSOiAr -
H Ak 27 13: (HPLC-ECD) A5 K BRIV A Tt g JBi | o g o S Je I T Sh R X N ML P VC & &
G ER AN R B Ml X N SVCT2 ZR UK A8fk . R (DY R 5080 C . DAIKE A & 3c8 Ui
R (24.64 £ 15.11)% Fl(41.48 £ 13.01)%, R ERT AL [(75.47 £8.61)% |; ELAKEM A RZR
RN YRGB IE R [(61.64 £ 11.51)% 1, 5 A4 225 EIHEE L (P> 0.05), Q) WERHNVCEE: B
20K BUR BN VO &8 (204.54 + 25.51) wmol/L, B35 55 F A £ [ (145.57 £ 18.98) wmol/L ], i C. D4H
KRN VC K [ 43514 (90.24 + 15.45).(86.93 + 14.53) wmol/L ] B AR T-A . B4, 2 F 6551
S (B P < 0.001); E 4R RURGE R VC [ (135.80 £ 17.16) wmol/L 15 A 41ji] 22 R 48 H 28 X
(P=>0.05), (3) 45 W X N VC K+ B2 R &% Rz 5, 000 B2 5 ¥ 2 i DX i 41 23 53 2R (A i ;) VE K
AR Al # B R [ 2 31 (1,18 £0.13),(1.14 £ 0.12),(1.20 = 0.20) wmol/g ], 3 B FE R T A4LL 55 A
(1.64 + 0.11).(1.62 + 0.13).(2.06 + 0.27) p mol/g |; CLHAE ZESRITG , BRI K B . T K2 5 | 9 5 i [X.
AP VK[ 435120 (1.20 £ 0.29).(1.05 + 0.06), (1.21 + 0.15) p mol/g ] A ¥k &2, {EA75 8 BAL T A4
(P <0.01); CLHR I RAMLA VC K[ (137 £0.04) pmol/g | 52w T T H R (P < 0.05); D4
DX A P VC K35 [T a3, RAsnT Je B iy VO /K- 28 = F T B 5 [ (1.63 + 0.24) o mol/g
[1(1.26 £ 0.16) w mol/g, P < 0.05 |; E AL Bz ot | TR K2 5T Bt e 51 165 T IX MM P9 VE K- [ 43030
(1.72 £ 0.19).(1.43 + 0.22)(1.67 + 0.19).(1.86 + 0.22) p. mol/g ] ¥J% B 40 . E T (B P < 0.01), B HiMKE E1FE
HIKF, X VCACE B T T F (P < 0.05), (4)Western blot 255 B8, 5 A4 AL, B, C. DK
SRR e B TR B €L DL B KRB SIX SV A B E TSI P <0.05). £t KiEK
T 4 d FTEOR BURHR 7 , 2B 1905 BRIV T S 45 i X 220 503 V C KPS B DG AR (L e
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[ Abstract] Objective To study the changes of vitamin C (VC) levels and sodium vitamin C
transporter 2 (SVCT2) protein levels in cerebrospinal fluid (CSF) and important brain regions of rats after 4
days of binge drinking and ethanol withdrawal. Methods A total of 30 healthy wistar rats were randomly
divided into 5 groups: control group (Group A), binge drinking for 4 days (Group B), withdrawal 1 day after
4—day binge drinking (Group C), withdrawal 2 days after 4—day binge drinking (Group D), withdrawal 7
days after 4—day binge drinking (group E). There were 6 rats in each group. Rats in group B, C, D and E
were given ethanol by gavage for 4 days at a concentration of 25% W/V and gavage once every 8 hours for 4
days. Group A was given equal-volume distilled water. Y maze experiment was used to evaluate the spatial
working memory of rats. The concentration of intracellular VC in cerebrospinal fluid, prefrontal cortex,
parietal cortex, temporal cortex and hippocampus of rats in each group was detected by HPLC combined with
electrochemical detector (HPLC-ECD), and the protein level of SVCT2 in each brain area of rats was detected
by Western blotting. Results In the Y maze experiment, the rate of spontaneous response alternations of
rats in group C and D was (24.64 + 11.51)% and (41.48 + 13.01)%, respectively, which were significantly
lower than that in group A (75.47 + 8.61)%. The rate of spontaneous response alternations of rats in group
E (61.64 +15.11)% was close to normal, and there is no statistically significant difference between group E
and group A (P < 0.05). The content of VC in CSF of rats in group B was (204.54 + 25.51) wmol/L, which was
significantly higher than that in group A (145.57 + 18.98) p mol/L. The CSF VC levels in group C and group D
were (90.24 + 15.45) w mol/L and (86.93 + 14.53) wmol/L, respectively, lower than those in group A and
group B, and the differences were statistically significant (P < 0.001). The CSF VC level of group E was
(135.80 + 17.16) . mol/L. There was no significant difference in the content of VC in CSF between group A and
group E (P < 0.05). The VC levels in brain tissue homogenates (intracellular) in prefrontal cortex, parietal cortex
and hippocampus showed the same trend in group B, which were (1.18 +0.13) . mol/g, (1.14 +0.12) pmol/g,
(1.20 £0.20) wmol/g, respectively, and were all significantly lower than those in group A [ (1.64 +0.11) p mol/g,
(1.62+0.13) pwmol/g, (2.06 +0.27) wmol/g ]. The VC levels in brain tissue homogenates (intracellular) in
prefrontal cortex, parietal cortex and hippocampus of group C after ethanol withdrawal [ (1.20 + 0.29) w mol/g,
(1.05 £ 0.06) pmol/g, (1.21 £0.15) pmol/g, respectively Jrecovered to some extent, but still significantly
lower than those of group A (P < 0.01). In group C, the level of VC in temporal cortex [ (1.37 = 0.04) w mol/g ]
was significantly higher than that in parietal cortex (P < 0.05). In group D, the level of VC in all brain
regions increased, and the level of VC in prefrontal cortex was significantly higher than that in parietal cortex
[(1.63 +0.24) pmol/g vs (1.26 + 0.16) wmol/g, P < 0.05 ]. The levels of VC in prefrontal cortex, parietal
cortex, temporal cortex and hippocampus in group E were (1.72 £ 0.19) pmol/g, (1.43 +0.22) wmol/g,
(1.67 +0.19) wmol/g and (1.86 + 0.22) w mol/g, respectively, significantly higher than those in group B (all
P < 0.01), and gradually returned to normal level. The level of VC in hippocampus was significantly higher
than that in parietal cortex (P << 0.05). Western blot results showed that compared with group A, the protein of
SVCT2 in prefrontal cortex, parietal cortex of group B, group C and group D, and in hippocampus of group C,
group D and group E was significantly increased (P < 0.05). Conclusions Binge drinking for 4 days can cause
brain damage in rats. The VC level in CSF and brain tissue homogenates of each brain region present a negative
correlation dynamic change process after ethanol treatment. During ethanol treatment process, the expression of
SVCT2 protein is up-regulated, which will help the VC in the CSF to be transported to the neurons in each brain
region to play an antioxidant role.
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LB RE: (1) B fd B ME M Wistar KB, A
200 ~ 250 g, W FiL T RAAEYRHEARAF, 3
PIVFATIESS : SCXK (L) 2015-001, (2) 2t 515 :
v WA AU N 1 1 AR RPN ST TP NP R Wl SR
8 a); VCRRUE S I T 2€ [F sigma A Fl 3 £ U 2
R . U T BR A B | A T R T T AL
TAHRAF; SVCT2 Bk, B -actin AR H Santa
Cruz Biotechnology; HUR i A AL WM IC 1L - 4T %R
leG(H+L) A BUAR ot 8 Ak Wy B A i 11 -0/ Bl 1gG
(H+L) W T AUt A2 e i A R A BR A W) i
1 5% UL UE 1 (radio immunoprecipitation assay, RIPA)
B 2 e . — s Wk R (bicinchoninic acid,
BCA) 5 H I E 1) & 0 F 38 = RAE Y HOARA R
ANl Ak &G (electro-chemi-luminescence, ECL)
PO T st A AR R A R 3) (4
KEY 2R A 45 em, =528 25 em, JIEERTEM 15 em,
SEASICAL AL =), A ARG 5L
(HAHE 23 w]), ODSC18 ikt Gl ML A |, i
PR REASL (7 BT 2 A R s ), AV il e
B .0 HL(Thermo scientific 23 Tl), PowerPac HC Power
Supply & L ¥ HEL 9K {3 HL P . Mini—-PROTEAN Tetra
cell /NI T HL KA H Bio—Rad 23 ] 5%

7L (b2 PR henI B (s LI IIRRZS o e WIN VS
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Y R E AT — 2 OB R 1 em), IEERE
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R IGUT I AT . A RS RNECh R BUK
WHELEME A Y 2R B 430 3V LIRIIREL, A &3
SN (%) =(SEFR A &38R RV A/ T RE IR F &
LR NED) x 100%, 7] RERI R A & 388 RN E =
PEE R -2,

4. KBRS W T R U B ST 10% &
SR CWRIG , WSr AR AL E , FE R E RFLAL
SYFF; RERR, BEMESTBSLA, FREE R E KL K1 ml
T AT IR 25 R R R 2 M i, WA B e 21k
WA IE TR 0.1 mlo HU— R PRBUG A, A
SR TR 8% MW IR , ##E5 min, 4 °C LA 12 000 t/min
(r=8.4 ecm) 0> 1 min, X 15 J5 i 80 AH 10154 B¢,
SRR VC A i
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Je WSk UG , 05 4% 2 Jo0 /T Th iR X, AR H— o T i
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F#EES min, 4 °C LA 12 000 r/min 50> 15 min, B
IS SAE 10f5F RS, S RPN VC & e,

6. VOISl . K B BURE 5 20 wl, 11
e E A HPLC-ED & 48 % VO & b ATk, Ve &
HESRSMRE . R A& . (3% ODS C18,
150 mm x 4.6 mm, 5 wm; WEAHTEAE 155.6 mmol/L
SN | 0.54 mmol/L 2, — & VU Z.FR — 4 . 1.5 mmol/L
DO T HERARER , KRR EA 1.0 m/min, #:35 : 25 °C,
KA : 245 nm, AL ARG TAEHRE : +0.70V,

7. Ho 95 BV A I K R A il B BT Y i X
SVCT2 £ /K- PR — o 5 10 K U o /vt 5
X A2, IAGE SRR RIPA 2, 213, 4 C
T LRA12 000 r/minf% #2500 15 min, .05 B E R,
FH BCA 151 G0 2 85 Ik B, BEJS A S x BAESE
P, B K TR AR B S AT HLDK L R A
I G L SVCT2 HL4R(1 = 500). 7N BT B —actin
(1:500), 4 CHFH R K HUERE, A S E ik
Yy B FR A0 1 SE BT TG (12 5000) , EHT/0N R IgG
(1:5000) =/FHE 1 h, FREEE ECL fb2# %t
W ER, WA, FF Image-J 820 M7 H 44047
JREEAE, VA B -actin HNZ, IHAE HEASVCT2 5
WS KA HAE, £33 B I AR R K

8. 4512405 SR SPSS 19.0 {4t T48 12
AT, IES A0 BT R A AL + PRifEE (R £ )
FR, A R ORHEBCR F AR R 2508
J&i , K H Tukey's HSD test 237772 LA 4% 4 ] 22
5, P <005 hESHAGIE L.

s R

LRSI 4 d F B 5 K RS )24 23
1 RE ST < 76 KT 0K U I (5 R R ep | K
IR 1 ~4 d, KEPEKEREA LB T B AR
A, i BAHKRBRAREHATAT AR, 7EY o5 5L
g, 254K R SR R e g it EE (P >
0.05); 1 C. DR AT B & 38 RO 545 i LT
AP <0.01), EA KRN A K38 RN FRIKE
HEEIER , BEm T C4l, R EAGIHFEX(P<
0.01), W2,

2. KA B e T s R B 8 VR R Mo B
S XN VE AR AR R : (DVC IARiEIT L : DL
Bl 1, TEARSEER 5T, VCAREMTES.0 ~ 100 ngZ
(] 55 e AR A5G R R AT, y=359 046x+3 825.5, #H

R2 B R UAS [8]2 > LA RE T B (% + 5)
P SRR BB BIREBOR B min) ARSI (%)

A4 6 1550 +2.51 75.47 + 8.61
CH 6 12.88 +3.44 24.64 +15.11°
D4 6 13.63 +3.34 41.48 +13.01"
E4H 6 1525 +3.41 61.64+1151"
FiE 1.26 26.43

P1H >0.05 <0.01

e ABUDAXHRA, AT EARRLgoK; BEKRKRA T LR
44, ZHEBET LBE(25% WIV,5 glkg), 55 8 /NIHE B 17, 5K 3%,
HEEL4 d; CHRBKREKIE 4 dJ57Mr 1 d; DAKBRKREKIGS dJF
T2 d; B RBKEIKIE4 dJEmmi7 d; S5 AAHE, 'P<0.01;
HCHlH, P <001

201
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~
1

“ 1 2 3 4 5 6
YEHCHRE (pgml)
B e O RS i B AR

KFEr=0.999 9, W FH T3 12 5 B i 5 VR B 45 i 1X
SPRITP VO & . (2) KEKIE 4 d X fa K
UGB R VC AR W23, BAIR BUNGE
WHAVCERHEBZEE TAHAP<0.001), MC. DK
AN VO KRR R, BT AZH ) B4
KA N VC K4 P < 0.001), E 4K KA
W VCAKE-5 A4 AHIE (P > 0.05), {B4)5 & K F
BZHL(P < 0.001), (3) K& L4 d i fm KK
IV A Bz I L TR B 5 S R Joi R i ki X P
VORI ARk U324, A 41K BRURG 4 Je it L T6
U85 iy AR T A EAU O 91V & |
AT, ¥ Hy XV C Al 7K f 2 1 T R J i (P <
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AR P VC KT AR fb R FoRE [R], 55 A 2R 7 i X P
VCIK 34 2 R R P < 0.01), T35 B 5 iR [X.
LN VCAKTEA LA T e, (A2 7 st
225 (P> 0.05); CHL1E LA , HIAi: K ik |
O R J5i¢ I Sh A X 4 PN VC KA ek &, (BATS
W AR T A (P < 0.01), CEH K S Bz J 240 it
P VC KT d 3 T T B2 5T (P << 0.05) 5 D 2H 45 il
DX 2 L PN VC K34 [l T 3, minAs it R Joi 448 it
P VC K-35 5 F IR B2 (P < 0.05) 5 E 414l X
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F3 REK 4 d Sos WG R BURE R H4EE R C
K (o mol/L, x % s)

2051 () R CKF
A4 6 145.57 + 18.98
B4 6 204.54 +25.51"
c4l 6 90.24 + 15.45™
D4 6 86.93 + 14.53"
E4l 6 135.80 + 17.16"
FIE 39.45

P < 0.001

T AGXHRY, AT ERRAgK; BHARKES T LB
44, ZHETUT LB(Q25% WIV, 5 g/kg), 55 8 /NAHE B 17, HK 31K,
B84 d; CHRBKEKE 4 51 d; DHKBERREIKE4 dJ5
W2 d; EHRBREIXIN4 dEmWi7 d; 5 A4, 'P<0.001;
EBY L, "P < 0.001

N VCACE 3 BAL R ETHE (3 P < 0.01), &
YR 2 IEH K, 55 X VO KO 58 25 8 T T e
(P<0.05),

3. AR R B T s R BRA M 45 M X P SVCT2
EHAEAE L, WK 2, 25, 5AAHE, BAK
LTS P R JB L TP j Jo B st g 3t i SVCT2 2R
¥ E T E (X P < 0.05), 1 X SVCT2 2 3%
IRAKEA T e B 22 7 G5 L(P > 0.05);
5B, C. D EH KA B SVCT2 H K
TPAMARE, ZRIGEIEE L P >0.05),

W ®

CEETA AN, TR R B R RE T S
SEPZANMIFET , NI FEE R R Gep ),
R SE 4 B EESE, R4 T 2Bl S 3Ok
BRI B2 I3 H BRI R PR 2 T, B AL ROk -
BT, RO B AR R R R 0 Y
HE EEN TP s | TR 2 r
Tk, HE A I U AE A R BORT Fz e S sh )
2 MCICRE ST, AR SEHR Y 3R B 25 B R, KR 2h
T OBES dH I TR W R 1, 2 KRB A A%
BN IE A R ) i IR R R KRR, U K& 4G
T 24 dATEOR BU B, 26 B0 28 (612 g
B TR, YR Rim4h T O WE4 difs i ot 454 7 gt
S

TEFLE LA Zi, AR 2 R GBI Z T N
M VC & w i, VI BE IR AABTE I 4R, =
5 25 TR 22 Fh A BRI, TR 2151 h 4 Ve
i L AR Y VC KR, ekl , ve
T R 4R 1 T A L B F kB R
Je A2 e RN A T T L S A 2B T
g AE 12T R VO T DLk 3 2t 2 AT A IR
05 4k R PRI AR R B R 2 hRE P R
AT ATV NN s 3 O G R GRS
JR P VC 5 B AR, X IE R A [ B X

F4 KE 4 d BgsBis £ HR RS AR R C/KP-(nmol/g, x + 5)

215 () Cig g oA B2 I3 e Bz Jot X FAE P
A4 6 1.64+0.11° 1.62 +0.13" 1.47 +0.12" 2.06 +0.27 13.44 <0.01
B4 6 1.18 £0.13 1.14+0.12 1.23 £0.04 1.20+0.20" 0.533 >0.05
CH 6 1.20+0.29 1.05 +0.06 1.37 +£0.04" 121+0.15 3.810 <0.05
D4 6 1.63 +0.24° 1.26 +0.16" 1.47 £0.26 1.43+0.10" 3.494 <0.05
E4] 6 1.72£0.19° 1.43+0.22° 1.67 +0.19° 1.86 +0.22 4.603 <0.05
FE 9.83 15.54 6.23 23.87

P <0.01 <0.01 <0.01 <0.01

T A4 ST IR, A T AR AR Al K BE R BUK AT 84 d, B H 4T LI (Q25% WV, 5 g/kg), T8 /NFTEH 1K, BER 3K, #LE4 d;
CHR BRI 4 dJFAMT 1 d; DAHK KR 4 5T 2 d; B KRR 4 dJERET7 d; 5 DIX P <0.01; 5 A4 IR, P<
0.01; 5BAHE, ‘P <0.01; STHMH B HE, 'P < 0.05; SATHE M L, P < 0.05

R 2 Tint gz 2
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T AL R, A T AR K s BRI AT LB 4 d, BB AT L/E(25% WIV, 5 g/ke), 4 8 /NNHEE 13K, K 3K, #4:4 d; C4IRBRUICEHR
94 dJFTRHT 1 d; DAR B R IRIE 4 d 582 d; BRI 4 d S50 7 d; SVCT2 daikigitEdil 2 Cigiz k2
2 REARIN 4 d KB fa 25 4R BRUR M B2 I L v 26 fii DX P SV CT2 B FH G RE ENTRAGHI 2% 51
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RS REKI 4 d BB 45 4R BUINZH 2 SVCT2 S AR R IB K- (£ )

20 31 FPE(H) HIARRT K 5T ToUnt e ot i} Bz J5 [iEATPY
A4l 3 1.00+0.19 1.000.11 1.00+0.14 1.00 +0.19
B4 3 1.95+0.27° 2.82+0.20 1.81 +0.33" 1.56 +0.15
cH4l 3 1.90 + 0.36" 325+0.71" 1.69+0.13 1.95+0.11
D4 3 1.89 +0.37" 2.97 +0.05" 1.99 +0.15 221+024"
E4 3 1.77+0.17 3.50+0.81" 1.34+0.41 2.13+037"
FAE 5.74 15.43 6.99 14.01
P <0.05 <0.01 <0.05 <0.01

T A X IR TR K s B KK B A T 2854 d, BHEE 4T ZB2025% WIV, 5 g/kg), 5 8/NHTEH 11k, 8K 3IR, 14454 d;
CHRFIEIRI 4 d 571 d; D 2R BRI 4 AW 2 d; E2H R BROCEIKIE 4 d 58 7d; SVCT2 4aRHME Ve ibiaih 2, 5 AH AL,

‘P<0.05,"P<0.01
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FHIE, ¥ 5 DXV C IR 7K 8 3 5 TR B o, 3 mf
FE -5 105 14 I DX ph 28 0 8% BE AR, DA ORHEAR 20l 3
F Xy KB 4 BT, F Rz ot (RTAs - iz ik
o0 B Jo A R S5 B X A AR P VC K
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