&=

INREME AT IR AR RRAER 5 P AV R

https://doi.org/10.3969/j.issn. T, TWH ', SxE ', TXE’ £BEHH’, K=2(®
2095-4344.3078

#BFSEHA: 2020-04-07 3T B R Rl

3XEEHE: 2020-04-13 XEHE—

SKEBHE: 2020-05-17 Y2R D) eI LTI R R AP ARG 0 IASm . gk, BRRR. KRB @a A

A, 20200923 AR T KA 40 2 AFTeH RPHESE

PEDHES:

R4439; R496; R318 HNHERAE Y IR FRIBALHI 14 T BAHA, 2Eip:

XERS: HiZRRZ BN EMFIERR. (1) 2 B 31 4 9 SR A F AR I 7

2095-4344(2021)11-01799-06 i 40 43 4 50 i;:’”—;‘ ;2 FERAAE, REES

. e N . — T o

NEFFREE: A IhEE MR L Sh R AR 2 T8I AR (2) 2 B3R £ 9 S H R T AR
BThBERR IR R, HEENDABERT A TS B et AT,
RPEMEHLE.

XRAFENX :

IHRE M LT S i (functional near-infrared spectroscopy, fNIRS): J& Rl RAG %A T I A 7E650-900 nmifk K (3T 2T /M6
WCRAG, R ZE A REBS A, Sk BRI AL R BURK, IR RERS I I Hh LT 8 (T IR o K3 21 A6 1R R ST 28 RIS DN 85 s 2 381
Sk b, PTIRASRN B o AT B I B A s e, AT T A RIS B A OG5 2 . BB T IhRE MR A /e & A . AR A . (il
EVERT BN (] 2> HE,  RIE B o] e E N FC ARG IR 2 A8 A 2 T R

RS : A — PP ULIRORE PR AS, O DR RT3 2L A0 0 232 AN W o HIVRISRE 119 3 20 PRARFAIE A & B R A7 TR 7 8 MR A A B0 e, 3R I
REEARTE . BRI BTG SO, HFAEE SRR . HEIR RS A B 4 B8 517 RS IRAACREIR o

HE

B HAreHARE K2 W AT = H R AV Efebs, ThEEMEIT L AN TSR v — P MO R D R S H0AR, AT RE A2 JARE 1 51
A B2 W (P8 7R A bRt

B SRR YR IE LA G EORTEERRE D FC R ARG R, NI IR R 3R 4 .

J3i%: LL “functional near-infrared spectroscopy, oxyhemoglobins, prefrontal cortex, depressive Disorder” JNFESCREZ A, UL “IhREMITZL
AhETE, EEMAERE, At LE, WAE” Ahsck i, B EER R EAMM. 507, 4% . PubMedfiiWeb of Science#iif [
1996 %2 20204 K R M SCHR, 285 0 i i £ 3R 19 5058 SCIREEAT 2514

HRE5EIL: EMIL A AMEIEE S rT Re L ACEVETE I A AR e . ThEe T 40 e 0 4 R 3 B I (1) 38 3 77 25528 4k 77 TH 64T 40
ARRE (RN KN T BE RS 7T, W FH T PABRE (R S5 52 W7 . (HU H a0 % T IhRe ML 20 AMG I IR FOR A FIR R M B, A7 E —Se i, mrLL
iﬂﬂﬁﬂﬁfﬂi%ﬁ%i]}!ﬂ?ﬁﬁ, [RIEF R Th e ML 204 S5 I A E R M LG, $E R (R AN S (B 2 HR, N RS. AT, #ERHT TN AR
SEIA L]

KA Thagtna skt ASMaEEA; ardirt i MAEE; N Sk

HEREIE . ThAEMEIT LI A3 functional near-infrared spectroscopy, fNIRS

Application of functional near-infrared spectroscopy in the study of depression

Wang Liqun’, Li Yuxi’, Jin Rongjiang®, Wang Wenchun’, Pang Richao?, Zhang Anren?

'College of Health and Rehabilitation, Chengdu University of Traditional Chinese Medicine, Chengdu 610075, Sichuan Province, China; 2Department of
Rehabilitation Medicine, General Hospital of Western Theater Command, Chengdu 610083, Sichuan Province, China

Wang Liqun, Master candidate, College of Health and Rehabilitation, Chengdu University of Traditional Chinese Medicine, Chengdu 610075, Sichuan Province,
China

Corresponding author: Zhang Anren, Professor, Chief physician, Doctoral supervisor, Department of Rehabilitation Medicine, General Hospital of Western
Theater Command, Chengdu 610083, Sichuan Province, China

URARY B KR AA R FR, W B RAT 610075 2 WmIAKRE S ERELE$A, W4 RAT 610083

F—1EH: TWAE, J, 1994 54, Bk, W EMNTA, RAFEHRFELME, TE2REPZRHELGERS AR,
BIWESE: Reef=, #Ix, EAEEIF, WA, BFRRREERRILESH, W) ERAT 610083
https://orcid.org/0000-0001-6704-1518 ( E 7R &% )

HEERE: BRELEHFLIR T EHIANRE EHL X (2019YFC1710302), RE At A: £R53

SIAAS: TmA, =%, £RE, LXK, KA#, Kilz . g oo R R AR AT R 69 5 A []. P B 2848 TARAR R,
2021, 25(11):1799-1804.

Chinese Journal of Tissue Engineering Research | Vol 25 | No.11 | April 2021 | 1799



Review

Abstract

BACKGROUND: The current diagnosis and study of depression lacks objective biological indicators. As an emerging non-invasive brain functional imaging
technology, functional near infrared spectroscopy (fNIRS) may be a potential biomarker for the identification and diagnosis of depression.

OBJECTIVE: To review the application of fNIRS technique in depression research and provide guidance for clinical research.

METHODS: The keywords were “functional near-infrared spectroscopy, oxyhemoglobins, prefrontal cortex, depressive disorder.” The first author searched CNKI,
WanFang, VIP, PuMed and Web of Science database from 1996 to 2020 in Chinese and English. Finally, 50 literatures were selected for review.

RESULTS AND CONCLUSION: fNIRS signal may be a potential biomarker for depression. fNIRS technology is mainly used to study the cognitive dysfunction of
depression based on the frontal lobe hemodynamic changes, which can be used for the differential diagnosis of depression. However, the current research on
fNIRS is still in the exploratory stage, and there are still some defects in the existing research, which need to be further optimized and deepened in the future
research. It can increase the study sample size and monitoring indicators, and integrate fNIRS with other technologies to improve the temporal and spatial
resolution, so as to study the neural mechanism of depression systematically, comprehensively and accurately.

Key words: functional near-infrared spectroscopy; oxyhemoglobins; prefrontal cortex; depressive disorder; brain; review
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AR R — AP F ILGAAP 25T, HomEfemE A2 Y
FEAH, B AATIPARE 69 B R ARG A Mﬁﬁ%\ﬁ
EEFRFWR I I, RE %&imé%ﬁﬁﬁﬁ
WHF AR, A TIRFIVARE RSB FEIT. b M:_:V T
4] 48 (functional near-infrared spectroscopy, fNIRS) 4£ 4 —#F
AT EBEFHA, [ 20 SFRTHEIAATEAF AR, I
KR F AR A - 5E U Bk B AR S AAY s O,
OKADA % ¥ F 1996 4 k4% fNIRS /& TR & M3 ARE &
JE BATHGA LT KIS #oT f s h F e T, S RA
NEEWMEEFNRRFF TREERY., ME, XR
PAREM LA, RE. LA AAFEF. MXARLE
A, JILAE B T AAREAR KB P
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1.1 PWAFRE DA 2 abbhin 4P Rk K A AR AP I
B R IA P LR G AR K IR, @AE AP AR E & 28 R FE AU e A

ATITH AR K TR, DI E A . b5 IR & 6
e

12 HERARE OWEHBRXE;, OIMMLNEL OF
R

13 BHRFRER &
spectroscopy, Oxyhemoglobins, Prefrontal cortex,
Depressive Disorder”fo“ sh 48 M L 4141 038, A A& @,
AT R R, IARE” R R A KE, ATER. T .
Y& . PubMed #= Web of Science 443 &4 % 1996 £ 2020
SR I G EAAK A IR,

14 WREGERRIN &2 5K 6K 349 F, #
BYNATEL R AT R R AT, F2) bk 89 K, &AM
M B AR BARR & I bk, 4 50 3 L LMRANLEIE .
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JR I, RRIAMRZIE 6L RAE . s REIL. 7697 AR
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Hr. BATIPARE 695 B AR B T B A 00 B RARE A AT AT
f, SZBAFHEMITEM RS W AT T, WARE S
FAEEE P FRKRNOEM, AARFERERE. B,
FHRERBEANEF A EWATIEY, AN RS B e
6T RAARSTAT A0 IETE, LRA S S5 E.

2.2 fNIRS YRR ERR

2.2.1 fNIRS #9832  if LT9h A AARLLLR P Baldd 2 a9
PR, XA IR IR mibEE . Aohitkey.
R MmEAF, CMNHA A THFRGBBIEK, H+ 650-
900 nm KK 89k 4T AT B b st B G Aok A 4T F & 5 A K
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2.2.2 fNIRS 494E4k & fNIRS 45 h —FPAb 2 HAE FH K, £
A AR R Y. BN RE R, BIEAE, BREME,
BEHEGH LT, RABZG, 2R&FHTEZ, TZALN
=, HREASHE S, LKAFTE, FRHAFGAT G
B, EHBYHIL. FOLEHNEHF, FINATHR
PRbl, &5 T df Bz, FIRTHBIHOABR,; 5w
R HAFIAR A NEST, o fERE R ROR I IR L L
BT K G Edads s, fNIRS LA 2R T8 % 04k 5. IR
MR FEHBOR, ALEER) A K E R 2.0-3.0 cm ; A8 o) A a
P ARAZ AN TE B B R A m Bt A m e xR g,
NIRS 49 = 18] 5 Z 44K, B A7 NIRS £EH K. 1535 ikt
M5 7 @ 0 £ AR EAEAAREAL.
2.3 fNIRS FEHIEREARPBIN B
2.3.1 fNIRS i Al FHPARE MY IAGm AR R iAFm S AR AT 2
FARE B H A a2 — MY, T BRI APSTHE. T
el FEA. ERAFFTRGFF . e L
5 BMUFT T BT G, FIMERA S K R K 8Y
FHEA K. BRFALD T, WAEEH QT Bt .
WA R A= F K R A A T AR T4 ™, fNIRS
2 6 RS ) 3 AT & EATIPARIE 6 A Fe T AL
R .

235 AW M AE % (verbal fluency test, VFT) ;2 3§84k % 3%
B AT N HATHL. 2. B AWM GRS,
EZNAETH T IBAMBAESAE LT EAMMALS, h
fNIRS 46 & A7 ZAFAY & 8 B A B 7 R 9EES, TEA
AT ST VAGE B KRR 3%, 35 LT AT 5T
AT, QAT ERFRE MY, FYTE
T AT ST 0E A AU AT et RO R . Bk, FIEA
WAL S F AR A — A AU L X, A E R R G
TACHY FBARAN S AP A 0 £ AT &4 Y, 4%
i, @ T 2B AW MAL S69A 50 E KA L I ARAE X 69 IA Jndk
PaZ A G E &, F B AW AR S-xt pARE 4 A S0 B,
B b, 28 3L fNIRS AF 5037 ARIE 69 A £ E R 25 TR 69 o
RN FREENGRRY, TEAMBRESOERNRS.
BHAAREN, EEWERH ETIBAMEAESIEF,
T EAMPT RBA AT E YAy . SUTO & Y45/ 24
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F. OKADA % P9 242 fi2 0 & & 4 A o 3. & 84 S0 K Joi R
WAT ) BB AR AU LI, B R ZXA AR, ZR
FEAPARIE B0 2T BT BUR 69E A RR . S,
AKIYAMA 25 PY R B fNIRS x40 AR JE . % 04 SN Bt R 4T
AL ILT RLER, R IEITARIE EH T SUAH A
. BARBMER (KK, AR R B RARE 2
JE ) 62 A R AT 5% IR AR 69 20 ( IPATIE IR AT B AR AT 55,
B). HRERRT, H5KABEERGIPALIE EH AL,
H 3B AR 09 AR IR B 0 A B SN AT BT BT 49 30E 9
BRY. A LIRS R ARG —, 125 A IR T 5
[ ARARARIESE , AR IAf S AL IR FF A AR A AT R

IR B AsfE S A B R S PATe Rk, H
TEMF AR IEXRETE. WECEFHRRPAATE
BHey TRl PP xS A PuUT TR S
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VLI S0 3R 7, S RATRR4LAR, PH4E B4 694 s
FafEIMN AT Bt BUR 3 R I KA B AL 6 R AL
A2 ARJELE b SR AR R 4 2 1) £ A R it F & L. PU S P g
A 52 i i iF LTSN R GEAN F T FEIPARIE B & AT TAE T
TCAE 41342 AT ST Ao et 6 40 & 6 IR E T4k, 54k
stRAAARI, FEAPARIE B0 TAELILIE SRR £,
AT 84 SN BT B ot Fo b BT B IRE 693 mbE AR, X —4
RE LA T EAPARIE B H ) TAR IS ICER Fa Ao AT et BUR
ALl AR O i) R AR — B, {2k —2k o A B IR AR AR AT AR
T, XAEHR R IARE & TARRICAE S B8 KR E
FH¥g A B KT R B & AP ARGE B AN Zo B Ak E
Rzl UR X ZH X, BPESRRKNAFZREMFT, £
JEAPARIE B A AP 2 R BAK, ERGWIAF AT LT,
AV 22 R IE 5%, AR M A IAKe 0 BT BT e St AR — s S,
AR RLREG . B, 2R RRIMEEN TR S, A
FpARIE B 6 KRR A 2 IR 6 f i sh /) 5 Tk,
2.3.2 fNIRS &L ) FHpARJE 69 AT At IPAREIR T A2
NFuhHeIERT, B Afn, R AAT AR FEFHATHY
EERT, XA RIAFHKE. GHERE . BIK
BRE. B AMARATHFEK, & F B A0 RD BB AR
KGR EI, WA ELAENS KA E S

WA R — A AT A A AR Ed B3 m . IRV R
Hathte ). AR B E SRR —REERAT AL
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B{REASAE AL, DEBAAHEEEFES, AT
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RA AP A BRI E L F R, FRERLI, 4
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18, L E A, XL &I 2242 o 4 9 A7 51
ot B E 6T R A K

BEIR P AP AR B 2 WA EF], MRS W AT
GG RIS, IPATIE B E B2 MEVANRE, JF LR SR
SCEE B RATRF AR A, IPARE B 6 RRIR T SRR
Ao, L EEZBIOABFE AL, B L ILF L K IRAL A7
ARG B b B BEARE B LI AR RS £8P — 4t
F 40 % A& B &R H 49 INIRS AR 70 4RE P, AT 8-t R K 3K,
R LIRS G KRG gl K. A THRAWMEES
I REIRE AT R T S AT KR AT A %, AR HILA %
18 38 fNIRS BF 5%, & E AR EAL IR &2 KA R b sk é
T L IR AR ] 6 Kk 2 B, RIS MR 2R AR P ek
x P8 1 F HALIR B A ARG BEAR AT 18] &, SHMER T ARSRL
FARIBFZIRA W LR IRAS., SREW, ELMATHT
FOR Aot R, FEINAREE L LT E AWML SH 540
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PEREA K. 228 T EIPARE AR A0S 57 BEIRE 549 25
W R iR 3 H F R, B BIAPAEITARE B F
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AT FAIENG R

A A BARIPARIESF IR, AL HEFHITENR,
AFEBEAESPITHRZHTA X, PATH LT L8 KR
WM A B LA % U0 BATE A, H—A4RE fNIRS
FadpARGE B FBAZ IR NHAREPUF ™, ATANT
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A (HAMD) ¥ ¢ A X B kg a7 &4, £RLN, 5
Rt R AL, EEMRESE AT IBAMRESEST
R RS NI EOGRIENTS; H, ETEIAE
B, TIE AW AT SM0E 7| A M4 3 M AT BT R R
IE Bt R Ao AR 5 R 3RCF ) RA b & & KP4 T AL
5 HAMD ¥ g 7 FAR B 35X A AR E fiARL FaT,
EAAEA ARELOEEIMMESES T, LEIAAKRBAR
iR FH R T ZaRKFORIAFERE 2R, Kb
SR AW, FHIMAT R B, EFT R AR (R
B e T EIAREEE GO FERMK. RE—AHR
VA 53 ) & B AP ARIE B 0B B F IR R A AR PNk, iE
iE AL A Ko AT 4 B9 A% ) 48 i@ iE 49 TNIRS & A& G ik
EEMRRIMES ZREL AXBTLZIRGXA., 2R K
B, SRt RBaAarh, FEIPAREEH ETERAISIES
A1) £ MET et B AL F G 8 BACARRT IR Y, XA T R
ARRZ T WA ERELS AAFTAZA Y LE Y, Bk
ki, HAMBHH R RER S, WS ERETHF
BAWE M ER, KA INRS ZA TMEES G RZNEFH
& a A AR Y, A2 R BFR AU INIRS & — A A 28y E 77
Yo T A,

2.3.3 fNIRS Al FAPARJE 69 5 757 AR A I, @it fNIRS
M FHIR AR ) F B, ¥ AP ARIE 5 AR H R AT
MEAY Y RIE . DGR AR FF A AN IR R AT A .

WA N B b [ 5T & PR BRAEJE R KA, R A7 AR
A, B SLARMEAE R B X 5 SAR R M [ AT 64 4 AR R AR 5 47
ARJE. KAMEYAMA % 3@ 3¢ fNIRS £ 3L, o T 47 AR I Fo 3 AR
HRIEREZ QR T A ALEER, WHEESBAMBRITS
B8 B ERINA Bt B A it E O R RIE, &HENHH
AT E G R LR, A AR B AR INIRS FF & ih —
FrAE WS R L3E R 49 AP 2 AR T F 08 LI A%, i@ iT fNIRS
o B 69 et dn 7 Bh ) FAL R T R A B X 4 F L ATARIE
AR R R At At o 2 M. Haib o E R R — K LY
HAbmm, FELHIPARERATES . SUTO F W & Jap Al
B AR R A NS S IR0 AT F 30 B LT e e Bl
Wit E GG, A REEH S AT
PMEEN RSN RO E, EEFHEREAS LIRS
BRI G, A, WY R EAE EIAE S AT IEAY
MAE G- 218 BT ot KR F SR G E TR, AP a3 &
HEZETEPMRIR, ®EEIPREES L2 AT IMIET
et R R, R — AR EAPARE B e SR A
WRERREH QAR E T, Thed TALRAMSRRFEL N
Bt KR A R ) BIREA B AP AR B AR T2, ERAT
TIEAMMEAE ST AR Y, FEAPARIE B A M AT R 6
RN F R BIRT AGRAMIEFF &, A ERIEER,
NIRS A8 A 4% 2 69 B 18] 53 9 F 28 T AF 50 R B A 2 75 69 & %
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ot R BARR SRR A . o F R#ATT 42 RAER
ARG T AOEFNE, & FRE L Z BRI AR
%97 T #ext fNIRS 69 7% S A T #57h, 12 L X AR A T #)
J) INIRS AT F 8 22 PRAE R AR Fe 6 B S0 AT 8 o R 06
F7 649 %47 ¥ SHINBA 2 U9 3t 15 5] &t 25 M A AR 2 8 % 09 £
M4 SMU AT B ot BRAE R A2 PRAER AR ARG 57 7 (H)
WORE A 10Hz, B #ATS5d, £ 68), EBFH 1R (F
¥ ) Fef e — R (4 R ) 9 F A2 RER B AR BT T,
F) A FNIRS M4 ) 30 AR & & 64 3ot 41 B & R R Ak, AR )
R I A3 AR & (MADRS) 746 AT K 89 = B E. AR
WRE TS HEE AT L PR I AR AT 6 2t ftr
B RER L F I (et b & R Andl, n=9),
VR E et L & G R R L T (At s & G R R
Meikim, n=6); L5t itk & RE KA, Fet i
B G R YE il 04 T 45 R AT 49 MADRS #3481 B K. »A
AR AR E 5 AR R AR A2, INIRS A8 4
T G2 PREER BRI RAER A AT.

2.4.2 fNIRS 52 A AR RIE—RAFRALA fNIRS HF
R T G PRE AR BOE ST I A B I ARIE 69 AP ZALE], AR
#4426 1) Jlsi 2 5 AT AE B AL A B 2 PR A AR A
WG B FedE BRI A AT BB AR, fE B E 2R AR R
B TEILRT W @I MR FIBE S (25 R &3
Fabd 3] ) Ao TAEICICAE 540 18] A AR ot BAfn 41 5% & 4 RO B
B AeAR st R E A, S RAIL, SRRk, BEXEZMA
ARG IT B 69 i A F B AR E E A AR B B 4R
SR BB 4E 48, AL 3R GMH 4@ SUR AT A et AU 69 B
TG R TALARRT IR K BT, SEIRAN4G TARLILAE
F B AT R YE 45, BANET BT R R 69 BA iR G RAE R
R F I, BT BRI R ST 18 3 8E AT AT T R B
EJE AR G APATIE B ) U L e TR, AT
PRE AP ATIER P, 35 INIRS 5 bt R (o & 5 % PR R
MBEAR. ZAARS R K. e R ARG, BT LS
W B2 S ) AR A VT v E o A d A SR R AP AT R 69 &
TR EAE], {2 RRIHARGIE T A B AR S PR

3 RZE5RE Conclusions and prospects

fNIRS 4F 4 —Fr #7126 a9 B R F AR, T2 A T
ARIE GG INFn Th AEIEPT . ek ki, BEIRIEIF R A X EAF
@AY ZAEI R Y, RIFT T AR IR LR, FlAF

fNIRS i& ¥T ] T H#pARAE 69 5 53507, (A TNIRS 694% ) Ao A &
FEIPARIE QY AR5 F iR RN, TNIRS 45 5 A 2 & A # AT I
TRGAEMARES, 122 8 AT INIRS 69 AF R E L TIRE
MW, WA AREAAE— SIS, ERRGR T EZH—
Tk, Bk, REBMROBERAEAIR, XTHAFHLE
FE B rakA (R )BAKE, Toidit $ b Af R
HARE, #ATEMEANGTR. LR, 5 aemitirm i
GE W F K ST EAa A ARk, FNIRS 89 7 8] 4 9% R 4K, M3
RIE AR T Ko B R, AR ARIE 69 2 Be R85 KA ag % A
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5 INIRS b5 o s kb 4k R A%, BB -FRMM B, €44
PRAZR A ARG AT AR AN GRS, B B3R & 0 18] A = 18] 5 9%
F, FmAG. AE. ERHQHRIPAE AT ENE]. BK,
B AT fNIRS &L ) T3 AR JE 49 FF 50 46 A b AR B T Ao fn 41 %
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