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Abstract

Objective: To analyze the expressions of serum brain-derived neurotrophic factor (BDNF) and in-
flammatory factors in Alzheimer’s disease patients with depression and their correlation with
cognitive function. Methods: A total of 65 Alzheimer’s disease patients were selected as the re-
search group, divided into Alzheimer’s disease group and Alzheimer’s disease with depression
group according to whether or not with depression, and 45 healthy subjects were selected as the
control group during the same period. The subjects’ cognitive function was assessed using the
Mini-Mental State Examination Scales (MMSE). Serum levels of BDNF, IL-1p, IL-6 and TNF-a were
detected in all subjects. Results: Compared with the control group and Alzheimer’s disease group,
the serum BDNF in the Alzheimer’s disease with depression group was significantly decreased,
and the serum IL-1, IL-6 and TNF-a were significantly increased, and the differences were statis-
tically significant (P < 0.05). The MMSE score in Alzheimer’s disease group was negatively corre-
lated with serum IL-6 level (r = 0.481, P < 0.05), but not significantly correlated with serum IL-1,
TNF-a and BDNF levels (r = -0.194, -0.212, 0.324, P > 0.05). The MMSE score in Alzheimer’s dis-
ease with depression group was negatively correlated with serum IL-1, IL-6 and TNF-« levels (r =
-0.469, -0.603, -0.499, P < 0.05), and positively correlated with serum BDNF (r = 0.738, P < 0.05).
Serum BDNF in Alzheimer’s disease group was negatively correlated with IL-6 (r = -0.497, P <
0.05), but not significantly correlated with IL-15 and TNF-«a (r = -0.233, -0.087, P > 0.05). The se-
rum BDNF level in Alzheimer’s disease with depression group was negatively correlated with the
levels of IL-1p, IL-6 and TNF-a (r = -0.426, -0.741, -0.481, P < 0.05). Conclusion: Serum BDNF in
patients with Alzheimer’s disease and depression may have a certain correlation with inflamma-
tory factors, and may be closely related to cognitive dysfunction.
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1. 5l

B ZR 7K 5 BRI (Alzheimer’s disease, AD)& —Fft LLIEAT PEIA K0T REREAS NI PR R I 23R AT M 074
HE 60 & LU NFERIR B Y 6%, 291500 /5, HH AD 8RN 3.9%, #1000 /5[1], #rtta i
FER T UTE I FAAE . —SORIR B S PR A ORI IR [2],  H A ARAE IR B W R Z e
FWH PN 2550 5 AD A RIIARE TS RL[3], PRIIE U 75 22 1 M AD AH AR A e 28 A 22 L
kta FH—LRaIT . HEERRH, AD FHIALE AT BeAFEAR LR A BN LRI [4], PSR WA RE I
INE (R A7 R i 95 4 b 28 9% 18] 7 (Brrain Derived Neurotropic Factor, BDNF) [ F#{E[5]. L& iE=E] AD B
IL-15. 1L-6 A1 TNF-o 25 458 R 733 TF s, 1L-6 F1 TNF-o A A SH0ARE 2 UIAR e [6], i sk
N - A - B IR (HPA) kS SHARRE R KA . BRIk, ASH T B TEBR 7T AD AEAMAR B A1 4
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SEAF A BDNF /KPR HE5INHFIR AR
2. ZEREHE
2.1 —fE&#EE

JEHY 2021 4F 1 H & 2022 4 3 AR BEiki2 11 65 4l AD i35 . o AD ANEAIAR I B33 AD 4.,
AD fHEIAR R E 9 AD + D 4. gy NbrifE: 1) £ 55~80 %, MEAIAIR: 2) fFa3cEEREZMA
FT(NLA) IR /R 7R BRI 22 2 (AA) B T “NIA-AA 2Rtk 5 3) Hachinski BRI HIFESD < 4 55 4)
RERC & e A 2 BB R VP, 5) BB AR HERbrdE: 1) S mE O mEsR. i B, H
RIR M S FoAh R Gtk g 2) i 3 A H MR R 25); 3) A A4MIRURE. WisMA . W
T FAh JiR R BT SO A RN B G SRS A 28T 4) IEAES S e AR IR T & o R DU R AR === 0
NABRER A, DU RIALRER(HAMD) < 7 408 AD 4, P /RIHIALER(HAMD) > 17 408
AD + D 4; kBRI Ml B K # 45 910 NC 415 SR 61 5% 8 k6 & B3R (MMSE) VA4 BT A 22304 1A
HINRE. AR H BT A RERACHEZ R ad sl (R 5: 2021-KY-16#-33), Arfszil# A
NS KB E R RE .

22. MRAE

2.2.1. In7& BDNF X &EERE FHI M

FAEZRE RS 3 ml, 4°CF#E 30 min, KRB (4°C) G L5 ZE EP % N-80°C
TRAT, K FH BRI G028 W B 77 22 (ELISAVR I I3 T 4H A 2R -18 (IL-18)~ EIEHAE A 22-6 (1L-6) i Rg SR B A
F-a (TNF-0)7KF, SR RIS IR A A BR A R B At 7] R A BREER S 58 W PR D7 V2 (ELISA) A I
& BDNF (& &, WA & muUs b ) TG PR A FIHRAL, k4% 8 3 B B B T4 .

222. W HE*E

KH SPSS25.0 Zrit“#H it AT Am b B, THAB R Z I LSRR OTA 50 THEBUR DA% £
PRHEZE RIS, Z ALK ECECR S I R TT Z20Mrs AR B OC R K] Pearson A0, AN P <0.05 %
SRR

3. &R
3.1. —fRieFRZE R L

AWFFSLGN AD B 65 B, HRIER DA ISy AD 4LA0 AD + D 20, 5 ik HY ] S R A e
ANCH: O ADHA, 33541, 55184, 2 17 f]; ~“FI4F4(65.96 + 9.02)%; #E H[R(6.23 + 4.05)
sy mIER 12 41(34.3%); AR PRI 5 1911(14.3%); WROHH 11 4411(31.4%); 1RIE 9 41(25.7%). @ AD + D 4,
L3041, B 164, L 14 Bl FHIFER(65.63 £8.50)% ; U HERL(4.97 +3.87)4F; =L 8 41(26.7%):
B R 1611 (20.0%) ;WA 7 451(23.3%): I 5 1(16.7%). @ NC #H, 3L 454, 5 2561, % 20 4; “Fiy
FE14(69.38 + 7.89) % ; U A AEBR (5.89 + 3.89)4:; il [k 15 1511(33.3%) s 4 JR I 9 151 (20.0%) ; R A 8 151 (22.9%) ;
I 7 1411(20.0%) . — 41 FRZR & T FR bR A 22 3 LG ih R (3 P > 0.05).

3.2. MiEEFRER MMSE ¥4 He i

5 NC 4HAtL, AD 4481 AD + D 44 MMSE 47« [fiLi& BDNF ¥ & ZF#A%, M IL-18. IL-6 A1 TNF-a
VIREF G, ZRASUE (P <0.001). 5 AD Mk, AD+D 41 MMSE 4. Ifii%& BDNF #&2%
B, I3 IL-18+ 1L-6 F1 TNF-a 31 RE TS, ZRASH5E (P <0.001). W% 1.
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Table 1. Comparison of serum index and MMSE score
F* 1. MEIEHRE MMSE T4 EEis

2H ) BDNF (pg/ml) 1L-18 (pg/ml) IL-6 (pg/ml) TNF-a (pg/ml) MMSE
NC 4H(n = 45) 7.37£1.43 456 +1.54 5.23+1.26 5.44 +1.70 28.09 + 1.04
AD #i(n=35) 6.30 £ 1.13" 5.70 + 1.25 6.99 +1.29 6.62 +1.57 22.40 +3.33"
AD+D#(n=30) 509+117" 8.33+ 158 8.06 + 1.39" 8.91 + 1.49™ 19.57 + 3.93"
F & 29.196 60.445 45.092 42,517 87.878
P& <0.001 <0.001 <0.001 <0.001 <0.001

vE: BDNF: WML E AT, IL-18: AU R-18; IL-6: AN Z-6; TNF-a: FRIRIEE T-a; 5IEH
A, "P<0.05; 5 AD4H#, *P<0.05,

3.3. MMSE 45 IL-18. I1L-6. TNF-a $1 BDNF KX 145

AD 4 MMSE ¥4 513 1L-6 /K F 24 H5%(r = 0.481, P < 0.05), 5ifi& IL-18. TNF-a 1 BDNF 7K
PR A IE(r = -0.194, —0.212, 0.324, P > 0.05). AD + D 41 MMSE 43 5 1fi& IL-15. IL-6 1 TNF-a
KPR AR (r = —0.469, —0.603, —0.499, P < 0.05), 51fii% BDNF 2 1EAH5E(r=0.738, P < 0.05). W% 2.

3.4. & BDNF K5 IL-18. 1L-6 F1 TNF-a KR X &S

AD 4 1f1%E BDNF 5 1L-6 £ fkH5%(r = —0.497, P < 0.05), 5 IL-18 F1 TNF-a TG4 2 #H 51 (r = —0.233.
—0.087, P > 0.05). AD + D 4 1f1i# BDNF 7/K°F5 IL-18. IL-6 £l TNF-a 7KF S A% (r = —0.426. —0.741.
—0.481, P <0.05). W.% 3.

Table 2. Correlation of MMSE score with IL-18, IL-6, TNF-a and BDNF
% 2. MMSE 95 IL-18. 1L-6. TNF-a #1 BDNF H9FE 1%

AD 4 AD+D 41
r P{H r P{E
IL-6 -0.418 <0.05 —-0.469 <0.05
IL-15 —0.194 0.264 —0.603 <0.05
TNF-a -0.212 0.222 —0.499 <0.05
BDNF 0.324 0.058 0.738 <0.05

Table 3. Correlation of BDNF with IL-18, IL-6 and TNF-«
%2 3. BDNF 5 IL-15. IL-6 1 TNF-a B8 5E M

AD A AD+D#4
r P1E r P{E
IL-6 —0.497 <0.05 —0.426 <0.05
IL-15 —0.233 0.178 —0.741 <0.05
TNF-a —0.087 0.62 —0.481 <0.05

4. it
S RE 52 B0 % 27 4 955 (AD) ) £ W DR 25 LR I PR 22 B[ 7] [8], KB 7u i AD RIIARAR S, H &
Ve I 7E 5 8 A B R R E F (4] [5]. AN E AD HIRRNLEIZ —, AD B3 K A7 7E
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RKEFPVNR TN, S5 EENAEIER, MRARAE RATTEERZ TR, H2Y RN
B, 2 FRRMER RN, FEURR B FIRREE ™[9] 40 280 K- n] DU i i i 28 5 e
BB AN B RS SR A T IO T ELF4E AR A B SER AR (IR, ETmI N AD )95
TEHEE10]; /MR BRI ATAE B JORE RS20 AD FH S A X 3 ji A ) J2 A S i Th e, AT RE S8
AD B3 HIIARAEIR[4] [5].

A SCHRER I IL-18+ 1L-6 F1 TNF-a 7E AD &8 FIAHICRE 3 7R 4 ¥ 35 i [11] [12] [13], AHFFLK
I AD HAMAE I IL-18. 1L-6 F1 TNF-a KP4 NC 20 %% F+ i, 1fi AD + D ZH4MAE Il IL-15. 1L-6 1 TNF-a
K AD B35 T, HRRAE R 5T —20[13], XN AEA AR AD B354 E Sl RGEGE, R
R AT eI FERE T . OV T F0 IR SE AN G2 2R Gy A2 28 200 B IR 7 7K 1 v T 5501 K o 17 J AR LA
DIREMIC, 80 S B AT LLIE S T Feih - T4 - 5 ERR(HPA)S, 5182 f R g =i [14], T i
TR A A BE R R UM R 22 R B0 B & Jo AR R8>, G ot S H HEEAT B Uk
FEEEERIESS T, XL T fe 58U 48 s A RIBRAS (M & A2 [15]. 34b, ARFTEREH, B REHERE B
HEE SIER 7T E, AT RE R TR IS K e S e R RSN/ BT R M i, AT 3 2
RRFE T ANEAEWE TR 4] SEAh, e BF B 407 o] 5 B0 E ST R 11255 B AR R
4u[16], HEMIRME RN, FEHL. ALK, AD + D 4H MMSE P55 AD 48 EFEIK(P <
0.05), Kk, TEARBFAI ST, FATHENFNACRE £ 7T e il 406 ) Nk 2 dE AD Bk, Jn#E AD &
ZHA ISR FEE . BESIRAT 0T T AD 4181 AD + D 4. MMSE 43 5 1% BDNF. IL-148. IL-6 #ll
TNF-a K RIFE M . ATRIL AD 4 MMSE P45 IfiLiF IL-6 /K F 275, 5 IL-18. TNF-a. BDNF
AP RFE N, XKW IL-6 5 AD B M\ mEnG ™ E R 2R, 520t —8[17].
AD + D 4 MMSE /3 51 IL-18. IL-6. TNF-a /K-F2 A5, 5 BDNF /KFRIEME, FI AD
AR S A RN B S ™ AL AT RE 5 IL-18. IL-6. TNF-a /KFE47M5%, 5 BDNF /K 5 IEAH5<[18].
HWFFRERY, RESHER BDNF J8/0 7] i S KBSz g T B R, HARSER 75 BDNF 5 —5€
A SEME[19] [20], Rk, FRATTEE—B4RE T AD 4151 AD + D 411f1i% BDNF /K75 IL-18. IL-6. TNF-a
I AR R o

BDNF =& HHiX 4 KRG oA d ) 12 A E FR R, X Tai) R & FIE R AR B D) s = 2EH,
AR A A R I, (R R I AR K, R BDNF X RN K B 2R E B, 7R > Rid
fCH R EE A HIIRE, $Em BDNF K-F-R] BUCHA RN T e EFE 102802 2] 7= 4 — g i s [21] [22].
Btz 4k, BDNF & w] DL i 5 fil n] SV AR RNER 5| RS HMARE , = HATE S — 6O B R 05 (1) 2R ) 24
EW[23]. Curto [241%5\ N AD FEIIAL 2% M1iE BDNF /K75 AD BE ML IF LR %2R AR
F| AD + D 41fij% BDNF #; AD 42 FEIK, RAEF T /K5 AD A B E T+, X5 Curto & AT 7
AN—%, AD + D 41fiE BDNF /K FBR 7 5 1M5% 1L-6 /K 2 IEA AN, B 5105F IL-18. TNF-a /K7 241
FHIG, IXAE AD A IR REIL. FRATEW, RIENFUKF T E 2 FEIC BDNF 314 [20], X H7FR LA
R AT A TR TR 45 B S REAE AT e A5 25 57 . Cortese [191Z5WF 70 R I, 24 KM b () IL-1 2 i pi e B4
LRI, mBDNF FBEERLIK TrkB AT, XFH IL-1 7] BLA#E mBDNF /KF; TIEAMNE#HE
5 FECIZER G T, TNF-o (3 8724 775 BDNF 1Rk [25]; B SCRE M, Polyl:C i S HI#f
28 JNE SN AT A SERE R F-(U 1L-18+ TNF-a) 4 h0 745 BDNF 1 TrkB I8 R F£[26]: X EEIHER #0E A
F4F BDNF KA —2 ATERE /1. AD FEAIAR B G IL-18. IL-6. TNF-o /KF[1) 7t =1 BDNF 7K
[ R385 MMSE PP B DIAHDE,  Eon I PTR 2555 AD FEAIAR B IR T RISt . AD PR B v ifn i
BDNF 5 IL-18. TNF-a fA7E— @M1, XAEAEGIARE) AD B b I ARAATL, Pk, 175 BDNF Al
IL-18+ TNF-o Z [ REAFTRATE — DR R, KAEGRZEHXMEIRTT AD ARG IO, NI
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LR EPrig, AD HHIIRE A MG BONF KT R SOER T/ T, W5 INRIAERER R, 12

7% BDNF AIJE D T 82 5 AD FATARIAERRL . #7248 BONF FIASET/KF, S0t AD FE4
BB T R L

ERAG A —ERRIRYE, B, AWFFCNEROYIE F AR EY, FEREAT IR AT

FREGREIN: LU ATy TR AT IERRE VS, HARAREUN, Dh75 RREA. HIMEYERT 755
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