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Abstract

Objective: To detect the expression of neuronal growth-associated protein 43 (GAP43), postsynap-
tic density protein 95 (PSD95), and synaptophysin (SYN) in the prefrontal cortex of rats with comor-
bid epilepsy and depression, and to investigate the role of changes in the expression of synaptic-
related proteins in the prefrontal cortex in the pathogenesis of comorbid epilepsy and depression.
Methods: Adult female SD rats were selected for the experiment. The epilepsy model was estab-
lished using the lithium-pilocarpine method, and the epileptic seizure grade was assessed using the
Racine scoring standard. The depression model was established using the single-housed method
combined with a Chronic Unpredictable Mild Stress (CUMS) paradigm. 14 days after epilepsy mod-
eling, depression screening was performed, and the rats were divided into the comorbid epilepsy
and depression group, the epilepsy-only group, the normal control group, and the depression-only
group according to body weight measurement, sucrose solution preference rate, and open field test
evaluation of depressive emotions. Inmunohistochemical staining was used to detect the expres-
sion of GAP43, PSD95, and SYN proteins in the prefrontal cortex of each group of rats. Results: In
terms of SYN expression, compared to the normal group, SYN expression was reduced in the other
groups (P < 0.05); and compared to the epilepsy group, SYN expression was reduced in the depres-
sion and comorbid groups (P < 0.05). In terms of PSD95 expression, compared to the normal group,
expression was reduced in the depression and comorbid groups (P < 0.05); and compared to the
epilepsy group, PSD95 was reduced in the depression and comorbid groups (P < 0.05). GAP43 ex-
pression was highest in the normal group (P < 0.05); and compared to the depression group, GAP43
expression was reduced in the comorbid group (P < 0.05). Conclusion: The reduced immunopositive
cell expression of the prefrontal synaptic-related proteins GAP-43, SYN, and PSD95 in rats with
comorbid epilepsy and depression may be associated with the development of depression in epi-
leptic rats.
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1. 53|

TR 72 R P AT S i BN 8 W o 22—, NBERBIR AN 0.7% [1]. BRAEMBE UL 1
TR R AL RR P A S A AR 2 A, ORI A I A L SORE S L LG B B S 45 AR AT VAR
SRR BRI ST A . PR [l B AR A AR [2] [3] . A A Eh ORI A X sl 22
TCILFE XA AN F AL TR GRS, XA R T R 2 S BOeh 22 [l B ) B AH AN EE 4], T XA AR S R o K
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[5] SRR 2 A 7838 BSGR AN DAL 2 (A7 CE X ] SR, PR os T AAH FL 5 A N EL[6], X 0 A8 5 1)
BIT RGP BRI R . Rk, 7 AR 08 AT A B0 AL -2 L

PP T IEPE S — PP OKOE NN AN AR R S R B8 T, e R FIAIIE ¥ &9 WL AR o R 0
HE[7][8]. CAMFFRM, TEBINSLINEGAR RS R, i [l S Sl ] AV AT B2 3, 1M
AR AT AT T 98 fid A 38 LA R TE S ik T 9 R T R b R AR I S AR AR, B R DA H R A AR
S50 FIAR R R ARSI . S (9 I GAP-43. PSD95 K SYN 7EMHZ R4 K E « ThREAITT
IAVE R R P B AR I [9]. ARUAT R B NS K w47 57 i Zo\ A g R GBI 8k, 2 5 2 A%
AT NThRERIEH] . HSUVRPMRA[8]. A S04 AT A SEIGAE B 1 ) K A A% W S Akl 56 &R (1 R IA
SRR R AR A OG[10] [11], BT Rl B R S S, AR RSOV ER IS R 03 0T K BRI AUz o R
b AF DG B T BRI, 33— 00 e R R 0 IS s AR S A R SR A DG B T B FRA B L, RPN 3
T FATS 2 975 (4 IF A P B U Al

2. MBSRE
2.1. KBS

S S KK SIS R B[V TIE S+ SYXK (40)2018.0002], L HUT Bt 49(250 £ 50) g
HIRAEMEYE SD K RUBAT M. SCRI R S KB A S P ST B R 1 B bt . P S50 K RTEE
Rtk 7d EHEALA A IE R AL SVERAL, MR RRISRIIARAL, S 10 1.

2.2. SKBTE

2.2.1. FRIREY

KHASFACEE - ISRk, TEAGEE(127 mo/kg) ST, 20 h JE Mg i S AR ERBT+E 5 (1 mg/kg),
30min J5 FULE & (20 mo/kg) 44, HE9E Racine 20 A & /AL . % SD KR A KIE, W4
K& 30 34BN 20 mg/kg PLE&R dn(IL &R B B A T 60 mg/kg), B2 SD KB H I IV LBk V Uk AE,
HRAEREE 60 mine SE56 P HIBRAE T K B B R KR N ADRIE IV BORAERI R R &R SD KR4
FHUFEPE (4 molkg) R, Rk kA, Bk SD KEIET:.

2.2.2. ¥NERELR

K P IRFR 45 A5 12 1 AN ] 130 00 oo 5 ORI 87 45 SRR, 7R, RBENLREE TLLF 9 Fh
A — b, SR 3, RN A RO 3 e RIBORIE AR (1) KR E TR
ST (WS TE E A 450 E 3 h): (2) W4 2 h; (3) FEUK/K(0C) Ik 5 min; (4) RIZFERAIEY(18 h):
(5) FLEHRAKAS h), FFEEMEEHKIA hES B e R EAS AR (6) B A R ARG
2 (7) JeMEREH 3mins (8K K RE T W MY B2 b (B8 s H 300mI 7K) 8hs (9) #RIE(L FPIIK, it

5 min).

2.2.3. BIEMIRE

WAL SR Racine VEAMFRfEPEH,  SD KERHIL IV % UL H R AR FHFELEA /N T 60 min,
AIYCNIERE T o R SLRANAREE AL . SR ZAT N (1) AR E: 233k SD KR 7EH
TR ARLE RIS 1 K. 58 K. 4515 K. 4 29 RIMAFE: (2) Wi/KMmIFZ. MEsa., 25K 24
h & SD KK 1%BEME AR, W SD K RAT 3B YU B (3) W i7seat: H e R B Al Sk
R (K 9224 100 cm. &4 50 em)fE gl g TR, ¥ AT A RS R T FH 28 € 2R 2% K1) o T AR AR Y 25
AT, FREZERIRAS T3k SD KRB IE L, LA SD K BRI B 8 1) 7 BB 1 R K iE sh 4y, /K
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THE BTG 7 AR K R 2 B s /KT, LA SD KB AR B 3t Lom PAE B ELZ IR BN 36 HLIE SIS 70
e LG ZA3 70 W] ORI AR D RR R . 2R B, R R R BLB AR TR R PR
B Wi D B AT YO ISR R -

2.2.4. BIM

1 3.6% K & SR BEAT IR VE S BRI SD KB, H 0.9% AL BRI e Do P e a . H 4% 2 5%
R 22 e O SR SR DU, 28 4% 20 S8 ERE I [ i R BE R IEAT I/, el IR D) BB 4 AT
A, AP HLESE SR YT (7 )5 8 pm).

2.2.5. K

(1) BB K& A A SURON 60°CREFIMLE 2.5 h J5, EZRFRIR, FRXRMLE 30 min, 2.
Kb, EREEEEAHG, 8B £ 2277 (Phosphate buffer solution, PBS)¥E¥:, AR —(3% A
PP S A G BEL BB 7)) BEL B PR i S A UG S PR A PBS VEEE,  FH 5% F I 3 A 1 h SN —#t
SYN (1:100). GAP43 (1:100). PSD95 (1:100)& T4 = 4'Cid &, K H R PBS 22 78 73 It »
I (S S 3G 53 5750) 2 T 985 B 30 min J& PBS Z2iiiiside, WA ZH0, JFEEE 30 min, FAEH
PBS &My, M DAB B FRARER. BELE.. ZHWRBK, FITE . %5 5KkA
HESHIV) F, TEEF RAER TSR A AR Y R I, Bk D) IR E 5 MASFIALET, = 5 ALET T (400%)
R, B JE XCE TR P A . (2) T 3N — (3% PR M i S AL U LB ARD) R (R B3
SRR A =R BERR L PR 196G REW)E e AU =4 (0A5F], —Hi(GAP-43. SYN. PSD95)
MEIMIE, —HeRIET Millipore A7, PVI00 ik & . F MiEME Tt A2 &M EMH ARG IR AF .

23. GitERE
i SPSS 17.0 Zit#ift, THEBREHMEbrMEE(x £ s)&om, K ERINE T 20 LEBAT N

Kb, R BRI R 5 22 00 M LU L A S B 1 SRIA T 00, 32 ) LSD-t A 35 kAT 28 1) P Y LL . P < 0.05
WNZEFAG 2 E L

3. &R
3.1 ITAFHE R

IEH AL 8. 15, 29 RIUKFR BV R & TIHIRA . A, ERE515%E (P <0.05). HRHASE 1.
8. 15. 29 K¥H/KImZ R /K Fizsh 7k FHU B s s BAR T IEw 4, MARLLEE 15, 29 Kb
KR BALT IEW 4L, WARZHES 1. 8. 15 29 KW s Bl B T IEW A, ZRASHH¥E N (P<
0.05), W% 1.

3.2. HAREAMAERRIAER

R RT3 1) W SYN. PSD95. GAP-43 Ji i 2 WA A I BH 40 AR IE, SYP FHIE Gt iti4n
RO, FEAEMMBERRE LRIE, 1T GAP-43 FHMEYett 2ARE, = BN A1 40 i i b
Fik. PSD95 KHEBE RURFEEDMAERAL, SIEFXTHRAA LG, L5 41 AR 2L BH M40 i B 5 PR (P
<0.05). SETALARLL, SOHRL R IR LA KT g SYN. PSDO5 [ 14 4H il B i AIE(P < 0.05). 54K
HAH L, ARG BT GAPAS PHE4H g B 2 P& (P < 0.05), DLK 1.

3.3 BERMMXEERIERILLE
T SYN 3k, HIERAMFERALL, HAS A SYN FikHRb (P < 0.05); SHvil

DOI: 10.12677/hjbm.2025.151003 24 AW


https://doi.org/10.12677/hjbm.2025.151003

Table 1. Body weight and behavioral assessment scores of depression in rats of each group (n = 10, X %s)
1 BEXRAERERIBITAZNEITS (=10, x+53)

253 K g 7K M 5 2% IKPIE B B A% 4 Hiz 3 B Ik
LR IEWEH 265.30 + 20.75 3241+1.32 72.39+3.32 31.69+3.16
Tt 41 264.98 +18.32 31.89+2.38 70.62 +3.25 30.39 +4.20
AL 261.98 + 27.95 30.21£2.11" 60.51 + 4.18™ 20.31 +3.45™
PAS AN 256.07 + 24.32 30.11+ 1.67" 61.41 +2.92* 20.18 + 3.40™*
He8R IEHWA 271.21+17.78 31.89 + 1.62 72.45+571 32.68+2.14
A2 263.12 + 16.64 30.41+1.57 71.82+4.79 30.52 +2.41
JIARH 253.00 + 26.61°* 29.42 +1.32" 58.19 + 3.21* 21.39 £1.34*
LA 250.75 +22.34°# 29.29 +2.22* 57.07 £3.12** 20.42 +£1.18™
F15K EEA 275.29 +17.92 3057 +2.12 70.74 +2.43 30.71+ 1.67
Tt 41 265.63 + 16.85 30.44 +1.54 69.19 + 3.66 30.48 £ 2.52
HIABH 247.25 + 25.33™ 28.34 +1.15™ 55.52 + 2.54** 18.19 +2.32*
R4l 245.16 +20.43™ 27.51+1.25™ 54.12 + 407 17.88 £ 1.56™
F29R IEHA 280.39 + 16.98 31.41+1.88 69.91 +3.09 31.21+271
A4l 267.83 £15.87" 30.68 +1.70 70.41 + 2.59 30.72 +3.07
JIARLH 240.63 +24.20™ 26.76 + 1.84* 53.81 +4.15™ 16.87 +3.18"
4l 240.13 +18.10™ 24.96 £2.71* 50.81 +2.34"* 15.49 + 3.47**

VE: SREINESIEEHLR, “P<0.05; 5ENASERHALE, P <0.05.

B i 21 IR B3t
o ----
o ----
- = = 7

SYN

Figure 1. Expression of GAP-43, PSD95, and SYN Positive cells in the prefrontal cortex of rats in each group, immunohisto-
chemistry, x400
1. BEAXBRAIERIR R GAP-43, PSD95, SYN [HMMARIAGRRALNE, <400

AHEE, P ZH K AR 2L AR R B SYN 2Rk /b (P < 0.05); 7E PSD95 ik, HIARLH M o R iAH
IEH AP < 0.05); SEUWAAL, AR K3k PSDI5 /b (P < 0.05). 1EH 41 GAP43 R 1A
% (P <0.05); TiS5ABALMEL, HpZl GAPA3 FIAREK(P <0.05), W% 2.
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Table 2. Number of synaptic protein-positive cells in the prefrontal cortex of the four rat groups
7= 2. 4 LA KR AN AR RSl A XX 2 A BRI AR 3

SYN PSD95 GAP43
IEH A 16.33 £2.72 21.10 £5.62 15.27 + 4.57
R 2 9.20 + 2,34 20.73 +3.95 8.87 + 3.582
AR ZH 5.47 +1.92%® 13.27 +4.91%® 10.93 + 2.602
L ZH 4.47 +3.76% 11.27 + 2.49% 6.87 + 4.37%
W GIEWAHEE, P <0.05 SEURALLE, P <0.05; SiMARLELE:, P <0.05.

4. ¥1ig

VT B ot 2 R rvish B 15k 4 YR 15 AR DG IR X8, BRI K ot (PFC) K 22 R iR RE AN 2 AL 16 R G /b 30 A2 3
AR TC DR Z P, B4R ST RO IAED S ZOALAE 2547 J9[12], b X3 4 FH SRAR ST A IE 1)
TABLE] o AR FE R B [7]H0AR K BG40 2 A 2 Je R b, 3 — TOURIE Stk W T e 1 o A
AR Rz ot S5 [13] o AEBIF TSR S VAR50 B R AL o, 2 [ 2 R SR o] BB VAR )02 R0 . R M B
FITESRARITE R THBR A8 BT DS 50 B R m] SRR A GBI [9], RIS 122 55 S fluq 3éf DA Je k4 58
fil & K AR 1 [14]

GAP-43 (XTEM A RGh RIE, HAEIGERI 5l 28 A4 KR 9 fuh & AR 3 [m) v B 3Rk, BB E SRR 98K
Uij o AR S Al A KA EE SRR ERINS, GAP-43 FRIA/KF Rl W E I &, B GAP-43 HAREE 1 R my 28 4
XGR . ABIE TS R R R AR AL R A L R R AR I BURT KB GAP-43 1R IA S BLIE H 2 1%
IS, SR AR AR PR AR, ZERA RS2 FERIEPRIF S [15]UESE | GAP-43 fEMA K E
) OCEIER, GAP-43 (GAP-43—/=)Jk Rl bR /Iy BRI e 4 JLAE T 26 o BEAE B 90 R BAS PE J
# GAP-43 RIE N F4[16], HSLWIGAE T p-412F BT FIAREE R K B GAP-43 Rix A HRIERH, HoGE T
KERAMERER, B0k B GAP-43 n] RE S5 HIARAIS[17], Bk w] LS ARG B2 5 GAP-43 [ FK AT i 5
S 9 FUAS 1R RS A K o

SYN R T fih A MR TORRICH), 2 S fk T FE V0 1Y) e RS T B L Aoy, FEME TG H T2 3Rk
R DIRe M AE R, (HiXE 0S5 R AN TE S Bt E H[15]. BRI RE, 18Rt
ELAZ T I PRSI, PG 28 AH O B2 H S 42 () AR e AR 2R [18] . WHFTHR T T SYN JE R
BRENITE 2 ARG 2 LA S R R AE, BBk Z X Bl iR 2 3 B0 2 0 26 D4 B M 1 e 1 [ 19]
AW T SN AR ZE R 4 e s AR L K AT K BT SYN I RIA IR H A IRAIS, 5 s AL,
TR LR AR AR SYN i8I, HZERAS 2R, DLERR THHTE B SYN B FEAKAT
Re S 7~ TR LT AT e A A

PSDO5 it ik 54N MRS Bt 77 MR B R B 2R R A M EAER 25 T R AT M. X R
I AE N SR 1575 8 59 AR S IR DX (U s A . SCRAR . A AR A )2 RIS ([7]. A, —Semff FEiikse
TR R SIERZ B I REREL, Ko PSDO5 /KT 1 B 28 B85 in = G b s A AR R 4T [20]. 1H H AT
BT R 5T Hh SR Ak 5% B 1 CE SR L8 FAT v () B A 00 AR WAH SR . A 2 i @ S - BIARZEH
75 IR K BB ADRAR DT FE S A P K BRASEA I HUse A &0 G4 7 RO, 45 SRR P S
FiH A 39007 SYN Al PSD-95 7K, UESZFF 2 1A 38 15 5 2 fid v 383 1 5k k4% BRI 78 F [21] . A
T 9T s AR ZE. « R S5 IV 4L PR AT 52 5 PSD-95 F) i 2414 1E s 2L A, e AL S AIR 4L, T4
A AH 5 0 L AR ZHL AR 2 T PSD-95 IR 22 S o giih 2 e, BA R3S K BRUATRT 2 5T 1Y) PSD-
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95 PRI AT RESL 7S U L5 FAR ) A A

ASSEIG IR TE 1R 3L SR (14 5905 5 BT B2 5 ) 5% A 5% 2 1 (PSD-95. SYN . GAP-43) Ik 5 » GAP-

43, PSD95. SYN HZIALERGNR IR VAL A SR b ) SRR 0 25 AR, (B R HLRD R B, e 2
Tt FEA 0 EEE— SRR A K BT B 53 512 SYN L GAPA3.PSDO5 1 1 5 i 15 5 Il 1 L«

EHEWH
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