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FLol, §TR, RRM, PR, ZWE S
L NP ER 2GR E P BR A S SR Pl TR TR R ORISR % 23255, 5100065 2. TRIITI B IX N R ER B

[(HBE] BB Rt =AgdmR LnmaakiE (LOD) #a R A TEAE A . Fik 40 R A T7-8 B
Wistar K R A £ M feF F AR L 20 R, 60 R 20 A # M Wistar K R0 A K4, RAIARL, =4k
HME20 R, HEIARE KR FOR AR R TR ROk (CUMS) 6 Bl & s ARBE A | AR Z AR, —Ah
HEFEHERARACUMS 6 A& 5 LODER, EFafe 2 M RIS TR, BEGF N HITHEEF LY,
AR R T A8 g (kged) HF, EFMA. HEARM, R, REIAMEL T 4ml/ (kg-d)
WAKEF, BMHLHOR ., RIABKGBE T, RABKERFERRIPAAET A, VD ERFHKR
HREFH S, TH T LEFRERRIALZ 4L ; Western Blot =4 i LA 240 Z 0 SR (NeuN)., £5%
. WEMmE (DCX) BRI EPABDFEEGL (Z0-1)., *TBR o Z4& (FRa). &R A vt g 435 1K
(RFC). AF484 et #izsk (PCFT) & & &K KA LIE KR EANE L5 R @ Ki-67/3 & & 6 20 il
o, 5-IR LA SERAZE (BrdU) /DCX A M 4w BB B k4 A2 229 Z0-1, FRa. RFC. PCFT % & & ik ;
ELISA sk#ml e 3 . B Ak . B LARPS-FTRAWA T (5-MTHF) 4%; R A Pearson 48 % 547 3+ & 20 X
RIEA R, BLARFS-MTHF 4 E5 5548 F£% 8. DCX. NeuN&ZGRXHFTHIBESIT, ER 5
JEH LA, HFIARABGR Z AR K AR AR F A, U ERBAR . FRKRER Y, Bk Rt
K, HLALANeuN, £% G, DCXEZ G EAXHBEIK, HHHEKRDKIi-67/% &G XAk, BrdU/
DCX P4 4m LA, W, 20-1., FRa & & R AR R KB ER Y (P<0.05% P<0.01); HFPALLK RS
3. ARBBEIPAER RE 2~4 RTH TEH RN LB, REWARLKR REAR . HLALRF 5-MTHF
HFHRBEIL (P<0.05KP<0.01), 5FFparsatart, REIPAVAKR RN ) B%AZ . FHRIORY, F
1~4 R TG EMFEH R FEIK, HLALRNeuN, £&F G . DCX K G RAZALEHKREKi-67/£ % G XAl
2a fe % . BrdU/DCX A MH P28 30l v (P<0.05 3% P<0.01)., R ZIpARLAE, —Aps Xk RABEKRE
BERAW % EBAE, FHRAEHAS, BRABARIHNERE, FIARTHRTERAFRAIHAS, HLHHAR
NeuN. £%& G . DCXE B 225, #HDHKRDKi-67/£ % G a2 ind . BrdU/DCX X e 48 338 Ao
W h-ik . LR P S-MTHF 22 W 273, Bk%& M+ Z0-1. FRa. RFC. PCFT & & kL R X XBREIZ
(P<0.05% P<0.01), ABRMSMLERE R, Ak (=0.466) #HFLML (r=0.522) ¥ 5-MTHF4 %5
HLMRTEEORAGEEMEL (P<0.05). & —A0HTHRELODAER X RAPAEST H Bl e rF, 3
AU 7T 8 B AR R I 2L R R S M ARG, BB BRES At BRI [T, AR GAP 2K

[E8iR] RAIPARIE; — A%, BREM; vHBR; A2 R4, Kdmhik

R &M ABHE  (late-onset depression, LOD) fEZ —BIIAHIBEST o LOD AR A e bp i
960 % K LU B UK ) — R AmARAE , BE4, Mtz n] 280 D4R [ (dentate
BETIR  [H5 ARFF 4 (81774102,82174255) gyrus, DG) FHETABIED , LI 150
50 RIEH swulli@pmuem, e, on PSR, O T, AT
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INENRRERG ), PR 2 ik 4% N s AW, 1B
THRXPHE, kA AR e i [ i ol i 5 v i i
RS, T EESE0E D EMMIIgES R, D
P KA R, SN RE U BFgE O R,
Mg B = EEAE AR LOD G EZ —. 5-H 3
P& AR (5-Methyltetrahydrofolate, 5-MTHF) J&
M. W M2 i B A s P 2
s, ik, S-MTHF 2810 R MR & | K-F
SOE 7 A

B IA Y, I REE, RETE USSR B R N
5, RIS KK AETAE S FHZE B b AE e,
BE AN 7 25 0] I ks LOD HE fE e . IARTE 4 ,
HAYOG G2 L ARRFER ™ —lizma+h e
K. BB, EAHK . FHEZ D% RN,
Al K H o vd E A B A A B S AR 0 AT 1
FH 0 HRYTINARE B 20y 2R 208
B VR R A s AR S L Bk 2% DA iR i i it
D kAU L, BT ZAlA BT LOD 0N
5P, IR PSRl A . AR AT
M B 25 K2 B AR B 2 51 2t
1 #R5H®
1.1 s

SPF i1 Wistar K BL60 2, 8~9 F#%, 1A
i 650~720 g, Wb 5t 4 R A S sh B R A
BN A, SE5sh ) i T IES . SCXK (5T)
2016-0011, 8~9 J#% K B3¢ 2 20 At AR &
LR, MR 800~850 g, SPF it Wistar KBl
40 K, 7~8 JHIE, RFIE 230~270 ¢, TR TR
BERZZLE Y b, L8 s W 4 VT
SCXK () 2016-0041. Fif KRIIEFETF) Mep
B2 K% SPF B by, MM A ke, HR
M 12 h, WE (2322) °C, 1BJF 45%~65%.
1.2 %4

TANAH R YRR S BER Y
H. AL ARSI AT EE A RA R, 4
S R R RIS B S . LA 2R3 30 2
203 3AYHLBIIRL L b, P Al ok i ok

W, SIFHedn BRI | g/ml, mIRKH, 0%
JA BT =20 CORFIRAE, (R RIFRAF T4 °C
VKA
1.3 EZME LKA

WU R S0 SRIA WK I P R 4T

THRE (7MY RHCA R A E, 8550008
FYY20001-RO. FD-qb-201. FD-ty-001) ; ¥4 % 4t
RAERME (f8FEZEISS /A H], H45 1LSM800); £
DI bri . KRS (£ [E Bio-Rad A, #-5
43508 3903-2010, PowerPacTM Basic) ; K ik =
BObL GYR T ERHE AR A A, 945 SC3614) ;
fb2z BT AR (i REEA TR, A% 5200); ¥k
HEYIRAHL (FEFE Leica 2N ), 5 CM1860)

4% K -G AW (22 s kA AR R A BR
oA, 55 C804539); EME. HEE. JoKOEE ()7
M2, 540 IB11-AR-500G . HBOS-
AR-0. 5L, HB15-AR-0.5L); ZEHEE . TBSHAEK .
PBS kAR . ik (REAEEYREARA
", 595 4> %l J2 BL539A. BL602A. BL60OIA .
BC004) ; fbiifs G AUH 1 2w Ediik . /MR
EIINE S B R o NI 11 R o N
(NeuN) HLFLREHLIA . RPIAULTTE (DCX) £
BEpUR . TR AlexaFluor®594 — 4t . ILEHT/
B AlexaFluor®488 — ¢ . 1 F i % AlexaFluor®488
“He . WEEPURK R AlexaFluor®594 —H1 . RpTib R
Rt R stk (RFC) ZrifEdiil . RbiiriG
MR E A (PCFT) Z FiREHUIAR . 5-1R I 40K w5
BERZAF (BrdU) . KRBT BrdU PRSEREHLIR (HE [
Abcam 23 ), 5573 7S ab92391 .ab6142 ,ab 177487,
ab18723,ab150080.ab150133 . ab150077 . ab150160
ab62302 ,ah25134 ,ab6326 ,ab142567) ; OCT LI 5|
(HAAEA T, 175 4583); #di Ki-67 B va L
. /NERPT B-actin LR REHTIA . /NRIT GAPDH
FEREPUAR . IISERU R HRP 5. 1L EHi/N B HRP
Pt (EECSTAF, 25455029129, 3700,
97166, 7074, 7076); RIPA M (KEELE
YIRS F, 85 MAO151); PMSFIRH . Podt
I E AR (R REERHEABRAR], 7550
/£P0100, S2110); BCAHHE AN & . Bls
HEHE (3 Thermo 24 H], 1845 43 il J& 23227,
26616); 0.45 wm PVDF it | ECLAb22 A G (36
¥ Millipore 2% ®] , % 5 43 4] J& IPVH00010,
WBKLS0500) ; 4= 1% F & 1 (3£ E Roche A A,
1%45-9048-46-8) ; — (W) ZILH L (Tris) .
H&ERR (78 Biofroxx A H], #5435 1115GR500
1275GR500) ; 5XSDS-PAGE & 1 FAEZZE vhil . 5%
IEmE B a REWHAARAR, 855
A J& PO015, C0265); MEyE-20, 4 EEFFHIK
FEfE (Triton-X) ([E Amresco A H], 585705l &
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900564-5, 0694); KF5-MTHF ELISA {7l & (&
ARV HEARA R AE], 555 ER1599); fdid
ZUAB/NEEA 1 (20-1) ZFRBEDUR. Rbihi
aZik (FRa) ZripEPiAR (3£ E Invitrogen 24,
52 M 61-7300. PA5-42004)

1.4 o, #ER L

40 H 7~8 JE IS e Wistar K FRIE W M ER TR 1 )E]
J& . 520 7 AR 2 IEME Wistar KR 60 H 4351
P A T FIOBE K O 22 BE AT 404 o SR PR /K Al 222 52
ISR 2 B . SR EXCEL 2013 HEJ¥ 45
J5 BTG S 4 S A SPSS 22. 0 48 iR ik
is B ALEC T A LA HEAT REAL AT 20, 40 AR KR
LA O IE R RN AR AR AL A 20 H, 60 HEz R
oM edl . BRAMARA . —Alliadies 20 K.

G120 5T AR AIARZHE 2R FH2 PN AT I3 I BOR
(chronic unpredictable mild stress, CUMS) # &
AERPARAE AL ) SRR . —AlA A KR
K CUMS & 57 LOD AR ™ IE R4 . EEAAN
TR, WRTFHEEA, EWHEESH, 24
B3 H . HAEMARA . B EMER . a7
DIN i #E, IR T B, & H T LA 1ok 2 iRl
BLIE SR, 3 R PNkt At B[R] 0% R U, i 22
6 J& o MR . 1) 2512 h; 2) 257K 12 h;
3) MIFEEI 12 h; 4) BIEH T B 1 mA,
2 s/K, BRRIAIFG30s, L 100K 5) FMEE:
85 db, $FZE5h; 6) 300 K/minfFLLHAIN 5 h, B
KITHAT; 7) 45 CHUKIRIBIFIK 5 ming 8) FF
SR 12 hy 9) {BEFRFZZ10h; 10) H% 10 h:
W 4 B2 0 R BUA Rl — BV, BRI
G 11) 2K 24 h,

LR RIB A THE E A2, A KRR T
“flA8 ¢ (kg-d) WEH, HEH NI AR
T A A 0T, RN 60 kg A HE AE AL R Y 2
f5e IEHWA ., FHEMEBA ., 4. BEMABLL
T 4ml/ (kg-d) 2ok . SHABEH 2K, HE
B 6,

1.5 WRIRIFE 7 &

1.5.1 K RAIpARAEAT AR B e 2 S .
e —WHE R ES 25K 24 b, WK (R SE 90 A T
12 ho WCE #E R BV 35 W0 [ 25 = B2 Ak, DAAH [)
KA BE 3 I RIS AR S S E Y 1%
Bk FgizK, KE A KA 12 W5 I
&, OTRR BRI 2 B, BE KA 2 B =WE K I #E
T AR THFEREX100% .

1.5.2 KRALaeem 0752, KK
SHGEE R GG R B A ZS . BARE A AT Ry 2 B 1] i
BT ho SEE B ERAEE B R BUR R B T S AR A
(100 cmX100 cmx48 cm) 4 Ji sk g B A A, ff
KT I 10 s J7 2R B 5 Al 92 2R B8 i % K B
5 min PR EE R L SEARIREL, DITPAN KR A &
BITE N

SRIBIFK LS . WA R 24 h s, R
FIRLI Y § BFAT R #5501 he M4 0K
KA K35 em, KR (25+1) “CUEIK A
(E#30 cm, 100 cm) W, FAEEKEL 6 min NFT
Ji, 1ESRJE 4 min 25 KA A SR (5% F K
DU R AS 6 3l 8 i TR B8 B A2 AR 3 2 LA Sk 38 85 1
KT o

TRRE S SR FUK SC I 45 0 24 h 5 R UK
LB IR L 9 R BRI AT TR S50 . 45 4T
R FIF R EBMIAEIR, HE4H, MWEHIRA
Wi . REENIIGIFE 2 K, B RELSKR, &
U BR 20 min, #RAEA UK —% 4 KRR AR GE
A TH#HE (RETROME, BEEK. 5. &
H71em. 18 cm. 30em, HFVEK. %, mN46cm.
18 cm, 30 cem), HAMETHAE, HHKRES min
Je R B T BEFrSz 4 K, HRER 101K,
FFUR I BR 20 min, P H bR 34 kCE AR R4 5 0571
BEAIL OGP L — M T, KRB AR, fFK
R AR ICHTIR T BARE I R B, 30 s )5
FRUCK R BRI, T ], R A
e A BN, 2 R BRE AR G B H AR
FVFREE G BOH IFE M IER 1k, A IHE R 1
W THRERERIERE,
1.5.3 Western Blot 48 M| & & 28 22 P NeuN., £
B8 . DCX B Bk % M 2822 % Z0-1. FRa. RFC.
PCFT & & &i&  THE LK IFK H REBEVLECT
BRANS HRR, M 4% KA1 0.3 ml/
100 g BRI, W=k B, HRORT 6 V3 2 2 1R ik 4% P\
AL, SRS 1%PMSF 1 RIPA 24# ik, K I
2L J5 4 °C . 12 000 r/min B5.0> 20 min  (B5.02F 42
8 em), MU LW, IS & & (R E1T BCA & A
o, MOAEWESE LA, Bk, 5. HH 1R,
—hi (RPEEF . RILDCX. AP NeuN, RIT
70-1. AT FRa. HPLRFC. AT PCFT #i B LB
Y312 2000, KEHTGAPDH., KT B-actin i
BB 12 5000) 4 CHFEZ®, NeuN WS K
B-actin, AFEFRNZH K GAPDH, TBST PR 3 Tk X
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5 min, MIAAHR. 4T CIFEPTR . IFEPUN B
BEELBIA A 1 2 5000) EIEMFH 1 h, TBSTPLE3 KX
5min, fI&GH 1 ml BEGHAR . K H] Image J 1. 53
Ao AT 5ty AR, A5 2] H 098 /09 2 0 A X
KA

1.5.4  S0% 3% Rikn gL E K e Ki-67/£ %4
AP 28 L3 . BrdU/DCX 3 FE P 2m AL 30 B bk 2% M
¥ 70-1. FRa. RFC. PCFT & & & ik RHFHAL
BOFR R AR A HOR B, O i R T 5 4 4R ik
KNALL, R T 4% Z R W EE, BT 4 CKAfi24 h
Je BB R 30% REME VS W IEAT K, DU S B 4
B 1) 30% FRENEIA W, TR IR, VAHEERES
5 PBSTHYES min 437K (BruU/DCX 7 2 mol/L £k
1% % Ji 22 P 30 min J5 ¥ ¥, pH 8.5 19 0. 1 mol/L ]
1% 2 W 25 TR TP AT 15 min J5 FRRIEUE) . 5% LL2E 1M
i (% 0.3% Triton-X) EHH 1 hjF, 4 C—ht (&
L Ki-67 W B 1 2 150, RATEED . KR
BruU., f#T DCX., %L 20-1. AT FRa, R
RFC. BT PCFTHBELLFIEIA 1 2 200) W EH K,
TBST ¥ 3K X5 min, 37 ‘CHOEIFE 4t (LLFEdT
AINEL SRR R AR BELL B4 1 2 500) 2 h, TBST
THUE3RX5 min, HLPOCHEWE ] (5 DAPL) #f
A, WO RAEIR, R Image J 1. 53 K AF k4T
it b

1.5.5 ELISAZ:#nimAk, ol HLARF
5-MTHF &% REFEVLECFIEBAR 8 H KR,
MRS I SR ot 32 B4 ot T P AR M AS . MR BIER 0l )5
W K B TR S AE A, BYTF B R
KAL, 1 ml SRS 42 0. 45 S4F3%, EHAEFHN
I S 5 e 0T P VA o VR B A AR AS SR AR S5 1
VK E#E 20 min, 4 °C. 3000 r/min 25.0>20 min (&5
LA em), Bl G . MW ELZIFRE, 510 mg
AU A 100 pl A ) PBS 2 M, 2135

4 °C. 12000 r/min #.L> 20 min (E5.02F4E 8 em),
B EE . 6 ELISA WU & 8/ 25 Rk AT, WgAmRAY
450 nm b FEHCOD fH , o f 26~ 358 5-MTHF
i,
1.5.6 KRAWAR. HLHALF5MTHF &2 %
HLMB P EE G, DCX, NeuN & & kA 40Xk
oA S AR EIE W . 1SS 5-MTHF &
G S A EE M . DCX. NeuN 1 3KA
B IR ZH 5 5 A Excel 2013 #E4T 8 B, R
SPSS 22. 0 5443347 Pearson A5 44347 o
1.6 %itsrk

K HI SPSS 22. 0 FRAF#ATGe it b 45 Ak
BIfFEIES A AYEREE (vss) TR, 6
T 2255 M Z2 4 I0) F R AR R AT, P AR
FHILSD %, 22 AFF ) Z 4110 L Welch B4
55, PIA EBER T Games-Howell 5, LI P<<0.05 M
EZRAGIEE L.
2 H#FR

S A PR AET 1 R, IR AR
-3 H, A AR Rk R AR, BRI
VDK A R v it e 7K
2.1 B KRIPARARAT Ky ik Fn oy B35 AT FL AR

RN, SEWHIE, FHEMABL IR L
ALK BB I 22 BE S4B, 03 DB A . 2F
FEUE A, BRI ShE RIE R, B4 i
MR R UEORS (P<0.058P<0.01). 5
THAEIABAL LS, R AR S B FE L A5 IR
B> (P<0.01), H2H R, BREMABH
K SR AR O 2 B W 37 AR . AR B BRI
S IE VEUK N SR AE K (P<<0.01) . 53R & AR
HHLHE, AN ALK B K D 2 B B ™ 37 B
CERS AT, RIS SR ] 4650 (P<<0. 01).

K2, SEFHRE, E2HRME1~4K

R BAREBAMZERE . W59 OB SRR | 9038 DK Sl 18] H 4k

Table I  Comparison of sugar-water preference, forced swimming immobility time, number of absent field penetration

and total distance travelled by rats in each group (x+s)
25 AL WK i 2 1 1% 3 B B R fmm W3 2R IR SRIAWEVKAS B[R] /s
EH# 4 20 95.76+2.53 20758. 78+1742. 89 129. 30+19. 18 41. 87+15. 30
HAEABLL 20 61.88+13. 74" 16350. 62+3197. 19" 106. 85+25. 89" 92. 00+51. 80"
wud 19 91. 66+4. 67 17385. 65+5197. 77" 111. 63+30. 45 31.79+21.92
RR WAL 17 61.40+10. 36" 10930. 75+4074. 38" < @ 59.59+25. 14 9@ 86. 73+28. 25" ¥
ZAlmd 20 84. 49+7. 69 16329. 53+5539. 13 101. 65+35. 22 41.69+21. 547

TE: o) HIEWAE, P<0.01; b) SEWALLE, P<0.05; o) SFHHFMARLLILE, P<0.01; &) SEZALE, P<0.01; ) HiK

IARAL LS, P<<0.01,
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THREIEMREZEF LGB L (P>0.05), &
IARAL K EREE 3. 4 K, RAMABH KR 2~4 KT
B ERR R B (P<0.058P<0.01). 5%
AERIARZE LA, R AR KBS 1~4 R TRE IE
R 2R ILG 24 L (P>0.05), {H _fllim4l
B3IRTHE EHEFRE (P<0.05). SHEE4L
B, B RIMARLH KBRS 1~4 K TR B IEHR E
FEIE (P<0.01). SR EMABHHE, —limd
K 2~4 R THEIEMRI WA S (P<0.01),
2.2 BAKRHELHALNeuN, £EE . DCX ABk
& IAEA 2R 70-1, FRa. RFC., PCFT & & & ik bt

F3, FKaRx, HIEWHLE, FHEMAEBLY K
58 & AR 4K BRI S 41 2 NeuN, L& .

DCX 2 IR I BIFENR, PR Z0-1. FRaHIFEAL,
R AMAR L K BUBK 2 A RFC . PCFT JRFEAR (P<
0.058% P<0.01). SHFFMARA LI, B EMAR
ARG LS NeuN . HEH . DCX FEH KA
ik, BKZEIARFC, PCFT 8 £AREAL; —Alimdl
KEMKEEAZ0-1. FRafEFAFRIRIE M (P<0. 055
P<0.01). S, BRIMAEBH KRGS
HZINeuN, B, DCX HE A RIBIFEME, Ik
JARFC. PCFT & HFRIBFEMR; —AIA2H KBk
MNZ0-1. FRafEHZFREHI (P<0. 055 P<<0.01) .
iR EIMARA e, A K BRI H2H 2 NeuN |
HHEM . DCX & R K k4 A 20-1. FRa,
RFC. PCFTZ&FZRIEH M (P<0.055% P<0.01),

T2 FHKRFRAE TR TS IE R

Table 2 Comparison of the correct rate of T-maze at different times in each group of rats (%, x+s)
217 AL E DN EUDN ERDN AR
IEHU 9 57.78+16. 41 71.11+14. 53 75.56+8. 82 84. 4418. 82
FAEIARL 9 54.4448. 82 61.11+10. 54 58.89+7. 82" 64. 4418, 82"
U 9 64. 44+11. 30 66. 67+10. 00 73.33+10. 00 81.11+9. 28
IR B AR 9 48. 89+7. 82" 51.11+9. 28" 51.11+7. 82" ¥ 54.44+8. 82"
(1 1p772 9 54. 44+8. 82 65.56+10. 14° 75.565.27° 81. 119, 28

e oa) HSIEWALLLEE, P<0.05; b) SIEWAILLE:, P<0.01; ¢) SEAFMABLLLLER, P<0.05; d) SEEALLE, P<0.01; ¢) HSRA
HR4L LS, P<<0.01,
R3 BUKRRELHL NeuN, HEM . DX XS A R R

Table 3 Comparison of relative expression of NeuN, nestin, DCX proteins in hippocampal tissues of rat in each group

CHIXTIKBEMH, x+s)

2H 5 AL NeuN N DCX
E# 4 5 0. 87+0. 14 0. 1920. 03 0. 38+0. 08
THAEHIARZH 5 0. 57+0. 04" 0. 13+0. 03" 0.25+0. 07"
wHa 5 0. 98+0. 27 0. 20+0. 07 0. 400. 07
iR EAMABL 5 0. 3620. 09" 0.07+0. 03" V" 0. 14+0. 05" V' ©
(| 1}7785) 5 0. 86+0. 19¢ 0. 19+0. 03" 0.38+0. 07"

7 NeuN, MZIuLPi; CX, BEZEE.
a) HIEW4ILH, P<0.05; b) SIEWAILLE, P<0.01; o) SHFEMABALE:, P<0.01; d) SEFEMARLALILE, P<0.05; e) HEE
A, P<0.05; f) Sregditbis, P<0.01; g) SiRAMABALE, P<0.05; h) HSREMAR4 LI, P<<0.01,

R4 BUAKREIKE AL LIZ0-1, FRa, RFC, PCFT IR Rk B AL
Table 4 Comparison of relative expression of ZO-1, FRa, RFC and PCFT proteins in choroid plexus tissue of rat in each group

(XTI BEAE, xs)

2153 AL 70-1 FRa RFC PCFT
EH 4l 5 0. 7220. 07 0.9320. 16 1.20+0. 15 0. 5520. 08
TFHAENAR L 5 0.33+0. 07" 0. 52+0. 08" 1. 1340. 26 0.5520. 12
wad 5 0. 32+0. 06" 0. 53+0. 09" 0.91=+0. 21 0.61+0. 12
IR AL 5 0.29+0. 09" 0.51+0. 15 0.64+0. 137" ¢ 0. 34+0. 08" )
ZAlmd 5 0. 66=0. 12" " 0.89+0. 10" 2 ° 0.99+0. 17" 0. 56x0. 17"

e 20-1, FABUNEEN1; FRa, Hi2a2ik; RFC, WFEEMNFREZI; PCFT, FFHA M mELIE,
a) SIEWAIHE, P<0.01; b) SEEMALHE, P<0.01; o) SHFMABL L, P<0.05; d) HREE4LE, P<0.05; ¢) H¥EE
AHdr, P<0.01; ) SREMAR4LLE, P<0.01,
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H ARG D42 NeuN, HE M . DCX Kk M
Z14170-1, FRa. RFC. PCFTH I HLIKEN LA 1.,

NeuN - U e — wEmame®  34kD
B-actin “———‘ 43kD

HER 200kD
DCX 45kD
(L] I e ————— 1))
20-1 200kD
FRa PE— . 40kD
RFC — 66kD
PCFT | 50D

GAPDH e s e s w— 38kD

A B C D E
T NeuN, #ZICHOPUE; DCX, BUEFE; 20-1, HIBi
NI 1 FRa, MR o 521K RFC, i85 8L iR % 05 14
PCFT, BUFHA IR aIR; A, IEWA; B, HHMMMLA; C,
24l D, BRMACH; E, ZAlvadl.
B SAKFTDALINeuN . SEH . DCX Sk M4l
4170-1. FRa. RFC. PCFTZ [1HL k&l
Figure 1  Electrophoresis of NeuN, nestin, DCX in hippo-
campal tissues and ZO-1, FRa, RFC, PCFT proteins

in choroid plexus tissues of rats in each group

2.3 BUKXRAEDLFKEKI-67/£%FE . BrdU/DCX
AR m LA AR

EK5R, SIEWHE, FAEMARLFER &M
B 4 ¥ 5 145 0K 7] Ki-67/8L 25 (1 . BrdU/DCX BUBH 1
i B2, HR kAR 4 AR T 7 AR SRR 41
(P<<0.058 P<<0.01)., HiEditbis, BAINH
20 K U 5 U5 R 7] Ki-67/82 8 11 . BrdU/DCX XU PH
PEA A > (P<0. 058 P<<0.01). iR &HMAR
MR, Az K R 520k B Ki-67/8 8 .
BrdU/DCX AUH M4 £ in (P<<0. 058 P<<0.01),

RS AFHIRRUEE S i R 1] Ki-67/4L 8 11 . BrdU/DCX
XU 240 A L
Table 5 Comparison of the number of Ki-67/nestin, BrdU/
DCX double-positive cells in hippocampal dentate gyrus
S

of rats in each group , Xxs)

Ki-67/55 25 F W FH

BrdU/DCX X BH

i i AN AL 20K
EHH 4 25. 00+4. 69 24. 00+0. 82
THAEMARZH 4 10. 50+1. 29" 17.75£2. 22"
wEH 4 26.75+6. 99 21.75+3. 10
R & AMAERLH 4 5.25+0.96% << 10.75%2.22" V"
(| [}77553] 4 24.75+5. 74¢ 21. 50+3. 70"

H: BrdU, S-BUBUARBEBERZH ; DCX, BUKFIR .

a) HIEWAHE, P<0.05; b) SIEWALE, P<0.01; o
STHEMARALICE, P<0.01; d) STFAEHIARALILES, P<0.05; e)
H@EA i, P<0.05; ) S5EBUALE, P<0.01; g) 5
KAVERLLL#, P<0.05; h) HBREMABL LA, P<0.01,

2.4 B4R RAMRBMAELE P Z0-1. FRa. RFC.
PCFT %% % 3% JE b4k

Ko, SIEWHEK, FEMAHKR L=
LK BB HL T 20-1 . FRa 98GR B FRAR
R INEBLH K Rk 45 MH 2L ZO-1, FRa. RFC,
PCFT % Y65 FE I FEAL (P<<0.01). S5 K MARL
A, Az A K BRIk A8 Z0-1. FRa.
RFC. PCFT G B 1558 (P<<0. 05 5 P<<0. 01),
2.5 BAKRAMAR, HLMAL, aRd5-MTHF
Ko el

KT, FHKRBRIMIK H 5-MTHF & & 22 %
it (P>0.05). SIEwWA LK, =24
KB . 1SS 5-MTHF &+ 2 2 4%
BX (P>0.05). HIEHH., w2dKRILE,
R RAMABZH K U W . T 54 2 5-MTHF 5 &
BB IEAE (P<<0.058(P<<0.01); SR KIMAERLA K
FULES, AR BRIE R . 5440 5-MTHF
sEPEAm (P<0.01).

RO AUIKEIKA AL Z0-1, FRa. RFC. PCFTHOGHRE L
Table 6 Comparison of fluorescence intensity of ZO-1, FRa, RFC and PCFT in choroid plexus tissues of rats in each group (x+s)

415 AL 70-1 FRa RFC PCFT
EH4 4 39.95+4. 61 35. 62+6. 04 29. 68+2. 21 29.95+1. 57
FAEAARLA 4 25.73+3.01" 22.40+3. 25" 34.47+3. 64 31.2123.73
WM 4 27.1720. 76" 23. 66+2. 64 36. 3023. 01 34.1324.57
IRR AR 4 24, 46+5. 31" 21.23+1. 00" 19. 34x1. 14" 19. 88+2. 23"
(117784 4 37.26+5. 68" 29. 82+3.93 32. 5424, 17" 30. 86+1. 53"

W ZO-1, HBUNEEN1; FRa, MR a2k, RFC, WEHIMNMREIK; PCFT, RS MRSk,
a) SIEWALEE, P<0.01; b) HREMACHILE, P<0.01; ¢) HBREMAL4LE:, P<0.05.
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RTOSUUKEURCE T S 4180 2 b S-MTHE & & H A
Table 7 Comparison of 5-MTHF levels in cerebrospinal fluid,

hippocampal tissue and plasma of rats in each group (x+s)

250 SR A Wimg - ml™ M P g g™ I /mgeml™

EH 4 8 14.2324.05  117.99+39.88  271.18269.70
FHEMALAL 8 14.94+3.61  111.06+51.48  256.58+39. 99
wHA 8 13.51%3.00 84.08+32.02  261.30+65. 54
WEANABAL 8 8.64+1.45" " 45,9023, 68 < 273. 49+56. 64

(| [¥7784 8 14.0724.40"  114.69+20. 57" 252.07«17.24

H: 5-MTHF, 5-F 3L Y&z,

a) SIEWHLE, P<0.01; b) 5% B4 LK, P<0.01;
o) STEEIE, P<0.05; d) HiBREMABLLLE, P<0.01,
2.6 BMXAWAR., HLHERFS5S-MTHF &%
555MmFE %G, DCX, NeuN & & & ik 48 %
AT SR

R T B M 44U S-MTHF FEAIL 2
A3 R IR AR 4 K BRUVK 2% DA I TR 7 s D) e R 1 7
AR, XK FIER . 1554804 5-MTHF
SESESHAZPHEERN . DCX. NeuNH Kk
PEATAHCME T, DL I TR N B 2 40
5-MTHF & & 5 Db & T4 s s stk . #hgoo
PRPURSAAAEAR SN 25 o, BEWh 5-MTHEF
e iy T4 4R 5-MTHF /278 TE ARG (7=0. 781,
P<0.05); N S-MTHF & i 5 th 4l 4Urp £
EH R IR TR (7=0. 466, P<0.05);
ML S-MTHF 7 = 51 S 40 h 887 (287 7
IEAE (r=0.522, P<<0.05).
3 iTig

LOD J& T 2% “ARUE" yumh. (EBEMReEs)
Fl: “RYLCPEZER”, THEELSINY, WA HEIE,
MERE T, PRI RS SR RN & B N A T RE
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DL & BN I DI RE LAY . LOD &% REA IR
I B B R 8 B P FE R R, SO AR A3 A AR A
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AR A 7 38 2t X 194 111 IR &
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ERET R Z—, FHEFEE. . OEKR

FNERH, ERT. FIRRE T IRET, MIESRm A, B
FANEAS . IREPH TR PR PRI TRk

LOD J2& & HATARAE i) — MRrR AL,
LOD KR EER EZ —, Kk LOD # AL 4t
SEREEMI L. KR AR EEEMAGALTE
FRAE, CUMS LAY 0] DUAR G HE 0l A 2 iy 1 A
558 B T 5 RS R VRIS AE 19 56 38 & it A, SRk
WS B IDERAE (1) 22 BB AL, DR IR AR 5 X6 8K
FEF KRBT CUMS IR LOD 19 %%

WK i 22 S . B E DK SE I F I K R
WABREAT R, WIS KR B &G shiE .
REFFEAT A 2ET LG R R, AN B 4
KA H B 37 8 A B S A Bk /L, (ELJEHE K
it 2 JBE A S e Ve kA sh i[RI G, D AH 4
KEAED S B B &6 Bl ARk o 22 P 80k 71
H &6 S FEARIT AR AL FIARIR A . T AR AAR AL AR
R AL BRI 222 B2 B, SRAETE VK AN Bl s ]
HE, I B R R SRS B D, 1B K BRI A
FEAARREAT AN B R TR SRR . AH LE AR AR LK
B, IR R AIABLE R B 4 52 36 A e R 2 A U B
BEEAL, ULBHIR R ANARZL AR B A 3276 e 1R e
PRI, P 5 IR AR R B A A& 0% sh Ak
FIREA T T 0 SRR 22— o T o B 2 ARG S 56
SN RIREH ik 22—, ARl B G I 2 )
R . TAEICIC Mz RN RE T o AWFRES R B
N, BT FERRS ER AR B IER
THE S, Hm AR ERRIEA R B
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Ky MIFAFMMABLLANIR K IDARL R RLEE 3. 4 R T
R ERf R, LR BB TN T e 145
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Wk R S [, B 37 B R B 2 A% U
2RI TR E ER T m, Uil A7 AT DLk
A FIESIBEAL . PR | LRSS )01
BEfg, HASGE LOD IARAT A A Th k. M LA Il
TIE 4 # B A 3 — 25 30F 52 LOD 5 2 K RS FHOR 2
BEIEASTE I HLAE 25

T T 45 2 LOD (SRR AR, TV T b2 T
WG RIS EH N E LR Z — ', NeuN J&
MZIERbREY 2 Mg KA B ot >
WYIMC, BolREDSEHYELERRE >, 5m
HIE B K L AT RERR AT 2 R Em Y] A
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Effects of Erxian Decoction ( —Ali#% ) on Choroid Plexus Folate Transport-Hippocampal Neurogenesis in

Rat Brain Tissue of Late-Onset Depression Model

LI Lanxin', ZENG Ningxi’, ZHANG Tiange', YAN Can', WU Lili'

1. Basic Research Center for Integrated Traditional Chinese and Western Medicine, Guangzhou University of Chinese Medicine,

Guangzhou, 510006; 2. Longhua District People’s Hospital

ABSTRACT Objective This study aims to investigate the effectiveness and potential mechanism of Erxian Decoc-

tion ( —Ail1%% ) for late-onset depression (LOD). Methods

Forty Wistar male rats of 7-8 weeks were divided into 20

each of normal group and youth depression group. Sixty Wistar male rats of 20 months were divided into 20 each of

elder group, LOD group and Erxian Decoction group. The rats in youth depression group were modelled with chronic
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unpredictable mild stress (CUMS) for 6 weeks to build a depression model, and the elder rats in LOD group and Erxian
Decoction group were modelled with CUMS for 6 weeks to build a LOD model, with no interventions in the normal
group and the elder group. Gastric administration was carried out at the same time of modelling, rats in Erxian Decoc-
tion group were given 8 g/(kg-d) of Erxian Decoction by gavage, and rats in the normal group, youth depression
group, elder group, and LOD group were given 4 ml/(kg*d) of pure water by gavage, for 6 weeks in each group. Sugar
water preference experiment and forced swimming experiment were used to evaluate the depression-like behaviour of
rats, absent field experiment was used to evaluate the spontaneous activity ability of rats, and T-maze experiment was
used to evaluate the cognitive function of rats; Western blot assay was used to detect neuronal nuclei (NeuN), nestin,
doublecortin (DCX) in hippocampal tissue, and zonula occludens-1 (ZO-1), folate receptor a (FRa) , reduced folate
carrier (RFC) , and protoncoupledfolate transporter (PCFT) protein expression in choroid plexus; immunofluores-
cence was used to detect the number of double-positive cells for Ki-67/nestin, the number of double-positive cells for
5-bromodeoxyuracil nucleoside (BrdU)/DCX in hippocampal dentate gyrus, and the protein expression of ZO-1,
FRa, RFC, and PCFT in choroid plexus tissues ; ELISA technique was used to detect plasma, cerebrospinal fluid,
5-methyltetrahydrofolate ( 5-MTHF ) in hippocampal tissues ; Pearson correlation analysis was used to correlate the
5-MTHF content in cerebrospinal fluid and hippocampal tissues and the expression of nestin, DCX, and NeuN pro-
teins in hippocampal tissues of rats in youth depression group and LOD group. Results Compared with normal
group, rats in youth depression group and LOD group showed reduced sugar water preference, reduced total distance
travelled in the absent field, reduced number of times through the grid, prolonged forced swimming immobilisation,
reduced hippocampal NeuN, nestin and DCX protein expression, reduced number of Ki-67/nestin double-positive
cells in hippocampal dentate gyrus, reduced number of BrdU/DCX double-positive cells in hippocampal dentate gyrus,
and reduced expression of ZO-1 and FRa proteins and fluorescence intensity (P<<0. 05 or P<<0. 01) ; the correct rate
of T-maze on days 3 and 4 in the rats of youth depression group and on days 2 to 4 in the rats of LOD group significantly
decreased, and the content of 5-MTHF in the cerebrospinal fluid and hippocampal tissues of the rats of LOD group sig-
nificantly decreased as well (P<<0.05 or P<<0.01). Compared with youth depression group, rats in LOD group
showed a decrease in total distance travelled in absenteeism, number of times through the grid, a significant decrease
in the correct rate of the T-maze on day 1-4, a decrease in NeuN, nestin, DCX protein expression of hippocampal
tissue and the number of Ki-67/nestin double-positive cells, BrdU/DCX double-positive cells of hippocampal dentate
gyrus (P<<0.05 or P<<0.01). Compared with LOD group, rats in Erxian Decoction group had elevated sugar-water
preference and total distance travelled in absenteeism and number of times through the grid, shorter forced swimming
immobility time, significantly higher correct rate of the T-maze on day 3-4, elevated expression of NeuN, nestin, and
DCX proteins in hippocampal tissues, increased number of Ki-67/nestin double-positive cells and BrdU/DCX double-
positive cells in hippocampal dentate gyrus, and increased 5-MTHF content in cerebrospinal fluid and hippocampal ,
and ZO-1, FRa, RFC, PCFT protein expression and fluorescence intensity increased in choroid plexus (P<<0. 05 or
P<<0.01). Correlation analysis showed that there was a positive correlation between 5-MTHF content in cerebrospi-
nal fluid (r = 0.466) , hippocampal tissue (r = 0.522) and nestin expression in hippocampal tissue (P<<0.05).
Conclusion  Erxian Decoction could improve depressive-like behaviour and cognitive impairment in LOD model
rats, and its mechanism may promote hippocampal neurogenesis by alleviating structural damage to the choroid plexus
of the brain tissue, and improving impaired choroid plexus folate transport.

Keywords late-onset depression; Erxian Decoction ( —Aill¥% ) ; choroid plexus; folic acid; neurogenesis; cognitive

function
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