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1 EREHMRERE

11 ZHEHRRH

fEE% (Pheromones ) M} “#0¥K5" , X &
fcfe- i Karlson 5 Liischer (1959 ) 43 H, WH 8 —Fh
A AR A S L O IR — 2 Y Al A R
T 51 A sE AT R BUAE B B4 15 % (Karlson &
Liischer, 1959; Vogt & Riddiford, 1981; Wyatt, 2003 ) .

19594F, fEEL2#% Adolf Butenandt S HAFFE AN
UWAMEMEZR R ( Bombyx mori ) /R8I35 HH—Ff g
BB ZU 5 | Ik i A # B, JFIE N 2 B AT L) B i
RMA PRI TR o X — SRR A 12—

S E (R B R AL (Wyat, 2017) .

SR SERR b, 5 BRI R HEA L — 0 Kk
W5 P24 T, TR B 5T 3 7R 5 3h i Ak 2=
R SR, BIRBIMA N EERTEAEN
—RRRR ARSI T, TR AT S (Karlson
& Liischer, 1959) . 7E20{H4EmKnt, WHRE CAELH
e Hu iR B R R g 5 1 B0 ge, BRI, M
PR AR A I B e R Ak i T, R R AR At ,
P8 o i A L P SZ AR SR B B B A I A T
PIAEFRION , S5 R RIS 530 HEA IR (Karlson &
Liischer, 1959; Vogt & Riddiford, 1981) , XU 4 5
B UM TR AEAEAR I, RO RIRE f e L8 Az
VIR AR i R AR R 5 | R R e S, H S A By

TEEEIT: EE#H, BEAFINEFEMIHARE, HROB: EE5ERIHE.
WESIFA: E&H. (2026). ARSESRBUAKHR SIECHER. LPENEZERE, 8(3), 232-238.

https://doi.org/10.35534/pc.0803036



2026 £3 R
E8BEIH

AR FER YGRS IR SRR

+ 233 -

FHEEARR—AF BRI FOFIEEAA K MR
LSS NIy, TR B BRSNS, MERIXT S
WAE A &, TR RRASA, DTS2 B AR 438 5.
( Karlson & Liischer, 1959 ) .

ERAEX—Z5 L, MRHE LI TS HFER
GR—— USRI B AN AR R A s, R
WG DA EY K R SR, EEmBEHG
Wi, K, Karlson5Lischer E5RANRN 258 JEIFHGBE
PHERE S, TN, Ay 30k A A% ] 14 A 2745 (o 0 o B Ak 7.
A1E (Karlson & Liischer, 1959) . ftfi][H1# T IR~ 5
B SN (ectohormones ) ” HER, If48Hixdr
BAEME AR S5 — T, CIMEET R
HAELUSRBAEASMER; H—m, X —#EEhR
ARG SEYSIR ., YIRS A RBOR A, B
= AR AR X 0 FRdE (Karlson & Liischer, 1959 ) o
Hit, fE&$#H “pheromone” —id), 8 I8 H A 2
“HER R Z [ 5 38 5| &R E SO =155
FRH 5 A= R IX 53 FF K (Karlson & Liischer
1959) ,

gi b, AR B RMEE N $E I AR AR 04 A 44 B1FT
MRXT— R YNEUE Al 8 2 A sk Sl iR R A B[]
NE: HEEE SR o UA— R S G4 — [ Rl I — R R
VA SEUNE 5 ot N B R O F - & ST Ra W (2 <
FERMEN MREAEEY R PR, RS S
Wb RS A% DA T H (Karlson & Liischer,
1959)

1.2 EERENERHAR

fFEREMRZ LR TE I WAT A= SR
2O ST A% DB, IRARTREAE T FERE S
A, [FREERWENARRE, G5 (1) S
WREEG (2) PRIMERE;  (3) [FRME; (4) AT
R o I HARAEN] LU 2 8IS PERL A . S F ST |
B BRIV | A I 8 Y VR B AR A B A A A
(Karlson & Liischer, 1959; Wyatt, 2015; Wyatt, 2017;
Liberles, 2014 ) .

TEIX—iEHEEE, B AR T R R ]
FEME, 7R RS ENIEN D ae e e 3t B |
AL MEWETHE, MERAEMK (Bombyx Mori) ,
MRS A A B ( Bombykol ) o Butenandt[1 BAFE201H:
BSOAERSE B TG HEMI B ) 4 88 S 85 50, T8
I A AR S IR SR AT U T e e sRARA T A 175 2
N, BT TEEREEHLMIER (Butenandt, 1959;
Wyatt, 2017 ) ; ML A5 B A T4 1%
H . BTN T, WA I B S R
( Winston & Slessor, 1991; Hoover et al., 2003 ) . [fifE
Fmc, R B A R (5 S T MBS R E
g I R B Ak, AR O 5 B A AT
SLYEEPAESE ( Matsuura et al., 2010; Yamamoto et al.,

www.sciscanpub.com/journals/pc

2011) o XEERFFERWME B R Ak & B 47 2, 8
FE I I A EUR B L B A AR BIR S (Wyatt,
2015) .

BfE R RS SRR RE S B E R
AR N, ZANE A SRR R AR A A ] e [
T A~ AR 25 RSP R 2 BE TR A, AT o2 e U A
R GHIRBEGE S, IS AR X SN
LAY (Wyatt, 2015) . FEEHBEE A, HHF
FERBUIFIRIE T R R TR AR5 B B A AR A & BB
TR, 2 P RETE S R AR s e SR AR 5T
(Torto et al., 1994; Rono et al., 2008; Simpson et al.,
2005) o fESSELAEAE SRR duh, AR EER (Trail
Pheromone ) KA Z T A BT 0 T R A2 1
VEIRTT & 5 . WilsonZE (1962) Xt SO FBFFE R,
T AMAREE3E it S W 7E HE T E IR I T B R AR Y
e As, NI SE I A A B B 3 4 S oA
RARGHNHEEN—SET: BEEEENMGI T
], 30 ATSE Ak RE | TR R A A B AR Ak S B B R B
B, WIHRHARISRE R Y H (Wilson, 1962; Wyatt,
2015) .

BritbzAh, ek E AR E BRI R s k8
HIDIEE . DAFHCRBI, BowersSE A FHIT H 4314
Sr BT NE B SR E T E RS R R (E) - B -15W
L0027y [ N oG = N 7 3 = G 301 3 V1Y
L ( Bowers et al., 1972) o X—JfF5 945 SRl -1
MR e AR, ELRBSSAEA B R TR = A AR
BAWSEERANE (Wyatt, 2015) .

1.3 ERENBHEDIHAR

BEAE X R B RWHFREA, ReEttas Ok
HotHzmmizlzhy b, SR, WELshy i
KWy %2 | BB SHagEm, R — b5
B B AT B R BUARXT A L, B R AR RS,
w5 B RIEEHE S Yy R TT LUR iR e 00, JUHTEA:
FEAH DG (0 28 N A6 4% RS 3 94 (Liberles,
2014; Wyatt, 2015) .

PL/NFRAE R 230 X ARG v, e L AOBR 5 R
e B B S17 JR A /2B ( Lee—BootBNE ) , JE£E
WS — 20 R AR TT 5 St SIS [ 26 ( Whitten
ROV ) I ME B LR ( Vandenbergh0 ) , ALK
A e BOPR BT YRBEMT ( BruceZ ) (van der Lee
& Boot, 1956; Whitten, 1956; Vandenbergh, 1967;
Bruce, 1959) o XZHIMGILFE R —CHE5E . a0
A, FRFEHA—ERIN L0 FEE SfER
F O, MR A RN P - TR AR S R AS,
ARG . HEDN | SR IRAERFAE G RR AT A MR Y
pﬁmer’)‘?ﬁﬂjq’ﬁ?ﬁ (Liberles, 2014; Wyatt, 2015) o

TEAEMG BB, e T EME RN S 2L T R LR
S3UA R FLIRAE B3R BR S TE R A= 4 e Hh PR O E 1)
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S AR ATy, P R . MR H R
TSR E AL S215S (Schaal et al., 2003) . H#t—
H MR IR R AT 5 AT IR 24 5], iAokt
H AR SR AT O LIRSS, AT B R UIReY R
F| 2>ty E ( Coureaud etal., 2006) .

EREWR T, AR AN 0 SRS R AR
GR%) I A TR R R R T R 5 S A IR, 4
A5 B el MLUE 5 P A L R AR I AR A AT
( Mattioli et al., 1986; Dorries et al., 1997 ) . XZEHFIEH
MEFET: BAMEES S TIT8ER (n#s 29 ) 5
AT ISR, DTSR S BN (¥ P E A AT
PRAL TS E | YRS (Wyatt, 2015) .

1.4 BEDMESRIERNERIE

EHEMES Y, FERREWET K bk
M—h ZAl F—rP S — IR —1T R (BRE
B ) " MBI 2R RER S R EE R . X — B AR R
FERANUBINRB, TR ISR B A A
B HIFE 2055 (Liberles, 20145 Wyatt, 2015) .

(1) SMERIN . BLARGE EWE RS

ZHCEMES WA T TTH TR S22 551
B RF (Vomeronasal System ) o ZL& 38 ip AR M4
TORIKFE S SZ M, GRS [R]Fh A AR R 1 1k 2= P BT
FEAE BRI, RS S B BRI ( Firestein,
2001) . SEMERGA, BRI S
HOCIR T A58 S5t aAT R, B 5 B T =
B . SR, WERGIFETE &M, —LiFsY
i, FUERFERIFEAT LS 5E BRI (Rodriguez et
al., 2000) .

(2) 3 FHUHl: ARSI S5ES S

fFRR PGB ZARE R, 28 TCREPEEK
ZAk (GPCR) Hlk. MERRESTHZELEG, M
28 AR RGN, 51K 8B A s Ve
Pr, WAL 2SS (Firestein, 2001)

TEMG ST, VIRSV2RZAR G A g k6 m
SRR EE S TIAE, X R IA—TOR” R
BEBEMEA B TR R R R AL 2 30 RE T (Liberles,
2014) o L, [FRFEAAEAPCHEHE, — 2
R, BRI E R 5 R AR RN 53—tk
Sem N BA AT S B X MES . XeEEiFERER
B 7E 52 2 A BB P e R 1915 B A% (Wyau,
2015) o

(3) FHRHIEEE G NG RGE SN LE

K ARLEAS S FE M RGN E TR 2N R
S, RS EMT EIESERI, XX NS . 8
PUKA2AT R IR th AR ORI (Liberles, 2014)
PP ARG (G B R T LG s A T, e
HHEALT ARG, TS & Se R B

AIF9E 0 HWF DR RN X 4 PR A, 432

https://doi.org/10.35534/pc.0803036

BN, ( Releaser Effects, HGEM &L, Al BT
SEZIRAT R ) FSIHIRUN ( Primer Effects, 38325
IR AR ) |, X—X 38R TIH
BEMEAE R A i L2, WAlER AT S
( Wyatt, 2015) .

(4) PRSI iR g PR

BRI SUE Z —, R AR
T Ei—EA—VEIR (HPG) %l fb2A(5 5 8EA T Rl
Ji, TR E B E (GnRH) 4, i
M MR TR A K IR MR TR, M R B
. PR B EOIRAS (Liberles, 2014) o XAl
TR RE T R 2R ZL s, 5B RN ARE AR
158, EAEmEFER . HEON AT iR R 5 A
R, 5—ARAR, FEZERILEEL—M <4
PRS2 BN IR 7 (Wyatt, 2015) o

(5) WML ERITIAESI . WEHESI B A
BRI BT

JRUE R s © 48 i M b 4 7 5 8 Rl
RSN — P LB B — N AT BT
AFR, EYIFSE AR AR, X —ALHI R AT
AW ERAS . RN, AFIFAEE i (bl
WHES), HIEMFITE T AZSE B ER 5 H AL FL3h
YA E T MUEEE RS (Wyau, 2015) o fELH00H
Ashh, BB RGEHA AR 2255 L,
FYSERY, HRGEANZ T RDRHE B E R E Rk, JF
W EENG ARG S N RN 51 4 A T )
AN X, T Ak 215 5 RS TV IE AL TR IR 42
2% ( Firestein, 2001) o

SR, ANIEAY AL S SR IR AR o B T ISR 2 2 (L 45
¥, AR, R A (R R A
HA, K — SRR — B A B (5 BRI
BESTIEHEIESE (Rodriguez et al., 2000) . MIEILALA
KE, XFEFPEAR I B B RIS 5414
TAFIRE SI 358 (0 3 AR P BRI T k22 (5 S 0K, AT
SE R A BRGNS (Wyatt, 2015) o {H3LPR
. BRI AR R B E IR AT S . EAISE
fei, —eeiishy R fiEe= ARG RL G 2R T R] £ B
T RGN SIS, XRREEFN Tl 6k
HABREMZEE, (UEMETEREEARNERR
BB T REAFTE L EHEM XU ( Firestein, 2001)

WG, TPttt — A e Tix— 48,
WY, (5B ZIRGURIIVIRFIV2RAEZ A
W, MAENZSIEF LA, K [REI R 2B,
PRSI T, SR B 5 AR ARE, X b
ARG R RRGEIEH T 1 FiB 1L (Rodriguez et
al., 2000) . AT, LSRRI, AKMAE 2
I — AR KA THREMERE R A VIRAESE P, e |
KB R KE T, SR Z KT R A — ek
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Y ine, XEWEALNFERERRSFIERT 2
A&, MEET T YrReE 2 st TR (Rodriguez et
al., 2000) o SULEms, BACRRTGERZR AR, R
WRGEAG AL EE RN FIRAGES), HZEET
GH MBI Z ARG, W3E 4G dn s ML X 4 K i Ak
oy, PIRTEIE bR A b B AL 2 SR 08 )
( Firestein, 2001) .

BT — iR, s s R
B, AHTEARER B RGR LMY F T, i
545 T R T A 3 LS8 B EA TN L, SO
FRBEA—ERBEIE, Wk T AL AES
AR P RE S R E BRI A AT BEE (Wyatt, 2015) o R
AYFHEERS, ANEGE BRI TN B2 1077 253k
o GMFRREEIRZEN “HE—EE—BM—E
PINE” (e sEEEEE , BAE ARTAR T, X — BRI
ARSI s[RI, AT R EEHOBA RN T S 4k
SEBE, WAL E S BN TE A S Z B &g Ak
255 ML FREE AT, DR BB L ER B P 43 I BT A
A, WAEAEDIENH A (5 SR R AR e S
WIRPE (Wyatt, 2015) o

CREIATEIE T LR B, MRS )R AR
LIPS E R R RE W Re L AR, 847054805
HIRWHAR GG SN AFLE . X —F SRR
BT “TEAERATEAE” B eI, Fenidd ol
WAL, BIAREOF A B A X R R
R4, (AT RELR B AT kAt 2 (5 5 I AL
(Wyatt, 2015; Liberles, 2014) . fEX—HgHmT,
YRR %O B R A H R AL EGHAGRE, M
RN EE S R RIS 2 205 B Z WA i,
X — [A) R e 3l 1 R 2 AR BRSO 54T R 286
AR R IR R

2 AZAEERYEHR

BiE S (G B R R AW LR, Mok EsIF
TR NSRS RIRE RS (L2 E Y T Tk 2 15 B %
o R AT RS E M S SR ARFRE,
AR EISEVFR R, ARG 2 E R & B 2
AR AT e 7E R PUZ MR T AN S54T R. BAk
K, NFALSAE B YR E A BRI AL S8
THLIT. . BB KA AT A E 24T, JE2
B S AT B RIS AE (Wyate, 2015)

21 EESSYWRSIMASEAVIEDIL KT

TEAA2-E BB, MR Wl As 56
AE B RFERN” WREHR R —, Soih EERE
ZEAT AR B ZEARR, A5 5 A o s
SNSRI i By, Hrp— T R 37 G 1 0 1) R
AR H G PR TR S [ T 2 75 BB A R T A A 1R

www.sciscanpub.com/journals/pc

R T2

RS AL R AT il N FEA A S TE M (At
WG|y RSl ) AT SR I W R, BA R AL
FESEHEEMNMEREALD, —MEMREBLET
HES 4% ERN (androstadienone, AND ) 5SS PU 47 B
(estratetraenol, EST ) XFPERIHITERI R . HFFEHERE 55
PO TR R T E AR, SRR Y 0
AWB SR . G5 R KM, ANDRRE R L
AT T EARRIB R B, TESTIE S 208 53 5 m ]
RERE LRI 2t s (AP0 53 R s A B 42 30 S 1
AWt REIZRON T RESZ B EE TS (Zhou et al.,
2014) .

BRVEAN 3801, 25530 T REsZ M R T (1
HEWr . N, AR IMARSIRAEIE 538 5 R
TEFOIRSHOCHE R, MEHCE A TR R PR R AL S
Wi (Wu et al., 2023) o RXEEZERERH, A b2E(E
SHRES SHEMB AR “E—E% , It S aE)
WA .

22 {FERYRENEEINT

T 28N TR A 2N AN RO HL R 4, R TR
R R W EEG ., RIS SO TR BT
5 R, R T ANDIR Lo S TR 55 AT A
SRR AR AR, T FE T ESTHY 5 M B8 258 5 X 4o
TE BARE BRI, b2 Rig g 5055 Bk
B, DTS2 WX A S 25 T M R34S (Ye et al.,
2019) .

LA RS AL T SRR . 76— TR 5
orfr, LN AANDI BT A AL IS
AR, FFTEZ 2P i B B 2R 0 e T v ) B R 5]
TR, SR ARRE A BT RN A 1 [R) P B e
(Wuetal., 2022) o BEAh, MZAR-EHTITERVIANDRE
A ISR AT AT 5 HE AR 2 SRR 48 T ARG IX B3 3,
PR HT el o R 4R B A R AR T X At 25
FIWr ( Hummer et al., 2017; Hornung et al., 2017 ) .

T4 AH DGR IR R FE R S (5 3 AL (5 B . Bldn,
TR S5 A 00 T IR £ (o 20 8 ST 1) T M) 1% 1
BERRAR, TR BN T AR ( Zhou & Chen,
2009) o i, BHERENS X I L MEEMEME Sk
IRATF IO, I 7 5 88 TPl <R J5 RO T
HIMESIHL, SIS G LR R R T RES S EOE HEETT R
( Wisman & Shrira, 2020) .

2.3 {BFERMRSEhBkE

TEHAUA T, WA ESHIA TS S
W, BFSEE N, ANDREMEIG SR Lo XS 5 Wk 51 ) iy 3
#r, FHE T B LA R, Rk AT RE
BB L PEAE R R Y B 28AXEE (Niu & Zheng, 2020)
BE—CREFEHE Y, ANDIE Al R R BB E H] (mate—
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choice copying ) HiI5], BN/ D HARIE A N GEBI IR 1
FABRIMAERAT S, XRS5 5 1T g B At 2y
TEBREPSR P AYFER] (Liu & Zheng, 2026) .

WEAh, PR G AR I Bl % I RE IS B e S S M
PSR, AR EEXNEE AR G, X —
W IHF T HFE S TE B P TR EM (Wisman &
Shrira, 2020) .

24 FERYRSHSITNAT

BRFn5E Smarsh, BB ZIEE R A E S IE mT

RERZ I S )2 AAE 24T 0 . —BOWE IR AL, AND
REAS LAVE R RO J7 T BGE AT R EEAR T 1k

R ) R FRIA 85 TN I o =17 & G 0D S VA 8L ) S
It FLX RN 76 S5 4 To 2k B HE R SR 9 155 200 4T3 98
e, XRAHAEFAT R AEFETRIVUZTE (Wu et al.,
2023) ,

AP FE G H, ARSBRRE S U AR i 2
L, MEHAEER S5 ARG D REBUNREI RN, X%
LA BT RES ST & 38 5 BT A ( Zhou &
Chen, 2009) . FI, AZL2EESMTIHERT GEAIR
T, B82Sl R R

25 [EIEAHIE: ARLSERYRIERNILR

RERBERME T FERFEN” , XLsg
M F I ARRE, e R ZMRETET ., ', i
ZRER—HMHTERZ —, FEMRELZHANDEE
WL, MESTH S5 B M ( Zhou et al., 2014 ) .
Yk, HEHCm] [FAERE S BUR A 2 A5 5 0 TR, 48
AN HAEH T H8 5 7R ML BEHLHIAESC (Zhou et al.,
2014) . BbAHh, ABRSIFEA B W, Fln,
KSLIGEET, HEOR I Lo A R SR A 1 26 5 5
S EEE (Wuetal, 2022) .

LR IILFE R, A (55 T T AR —
W IRER, MARGER BE B RIS R e R .
Btk HAEHIALH ] RO 2 RIS B S, TFIAE
Z=Mt SR G2,

3 BE5RE

H “HER" BLSRM LR, WA E S E—FE
ZHEYIEIND T, CAE R B S EHES Y h A R
SE T ] B A SETE S R . BRI UE R TR B R TE
FHH . RHAEAS R P ROCHAIE N, i
T A A ARG 1 4 28 P 4308 5 1) 22 SR A TR i
— PHEHELR A AR A~ (5 S AT a4y S5 AR Rt 1
R SCRER, JFALAERETEH P B TR AT — g A
TR E SR T AR, fesr e e AT 98 T i O
PELTIRE

S AR AT LUR L, AZERTREIF R sE vk il
ALY R B TAE 2E A B TT . ORISR,

https://doi.org/10.35534/pc.0803036

TR P 2 B REAL S ) RO S A DGR AR A C R
PR HGE . T FCBL B R M S5 AT i
], SRR BTE AR SN R G P A i AE
e,

SRTI, S5l b e HE 2 EL AT S0 45 B 3 S A
[, NEAAF SRR, H =2 2
PO PEHE AR BRRAS ST S BT S E N R
XFPESEHBNE R , ANAL i T eI A T2
B BSAR B A AR v, T B i A2 [ B AT
SRR, #5072 TR R LGSR B R RS
TENE R A TR, (BTN 5L
WA R RRFER” o X P G e 2 s
W RBATEARGEER B I m B R
IR, BOAZRAL AR SRR AR T R4 E, LI
ENMRARERMAZMRERREAZ D, TS
T, HORBZHIFEE b TR CARMAES (Human
Chemosignals ) 7 3X—H R RUAAER:,  DARESRAE R 58
ARGERE LSRR G R E W E R R

RIRMFFERT = AT 1) itk — 2P B U 5
e, MEJrEESER, RO X B A o B
SRR, PRI . NI S MR R S N
JERRBIPR SRAE SR EE . HK, TEERJRME, A ERELL
BHCH R (5 B3 E L, REEEMN T AR E4
AR S RAL, IR L 800 5w B AR .
Ji, TERSIMMAT, LR NEIH & F R RGN
— ARy, SANE . WL A I R A A AL 2
ASERPIL S

SR N T ot ' T B B [EPNE = A e S )
EFIE, FHAR R bt BRI R T
RS, IEEF R BE AL S AR E S O
e LS RSy e Sy NN S T S RIS 7D
WA “FEEtEge” sm Pl STIaefRe |
NI Ay B N At 247 S 114 A 1 2 ik 42 (8 9 Bl
B

S

[1] Bowers W S, Nault L R, Webb R E & Dutky S R. (1972).
Aphid alarm pheromone: Isolation, identification, synthesis.
Science, 177(4054), 1121-1122.

[2] Bruce H M. (1959). An exteroceptive block to pregnancy in
the mouse. Nature, 184, 105.

[3] Burchell B. (1991). Turning on and turning off the sense of
smell. Nature, 350(6313), 16-17.

[4] Comfort A. (1971). Likelihood of human pheromones. Nature,
230(5294), 432-433.

[5] Coureaud G, Schaal B, Hudson R, Orgeur P & Coudert
P. (2006). Transnatal olfactory continuity in the rabbit:

Behavioral evidence and short—term consequence of its

www.sciscanpub.com/journals/pc



2026 £3 R
E8BEIH

AR FER YGRS IR SRR

< 237 -

disruption. Developmental Psychobiology, 48(3), 243-256.

[6] Dorries K M, Adkins—Regan E & Halpern B P. (1997).
Sensitivity and behavioral responses to the pheromone
androstenone are not sexually dimorphic in pigs. Chemical
Senses, 22(4), 423-432.

[7] Doty R L. (2014). Human pheromones: Do they exist? In
C. Mucignat-Caretta (Ed.), Neurobiology of Chemical
Communication. CRC Press.

[8] Firestein S. (2001). How the olfactory system makes sense of
scents. Nature, 413(6852),211-218.

[9] Hays S. T. (2003). Human pheromones: Have they been
demonstrated? Behavioral Ecology and Sociobiology, 54(2),
89-97.

[10] Herrada G, Dulac C. (1997). A novel family of putative
pheromone receptors in mammals with a topographically
organized and sexually dimorphic distribution. Cell, 90(4),
763-773.

[11] Hoover S E R, Keeling C I, Winston M L. & Slessor K N.
(2003). The effect of queen pheromones on worker honey
bee ovary development. Naturwissenschaften, 90(10), 477—
480.

[12] Hornung J, Enge J & Herrmann M. (2017). Pheromone—
induced modulation of attention in humans? Chemical
Senses, 42(5), 425-433.

[13] Hummer T A, Phan K L, Kern D W, McClintock M K &
Wong C. (2017). Odor—induced brain activity in men and
women: A functional MRI study. Neurolmage, 147, 509-
516.

[14] Karlson P & Liischer M. (1959). “Pheromones” : A new
term for a class of biologically active substances. Nature,
183(4653), 55-56.

[15] Liberles S D. (2014). Mammalian pheromones. Annual
Review of Physiology, 76, 151-175.

[16] Liu L & Zheng L. (2026). Androstadienone reduces women’s
mate—choice copying: The moderating role of intrasexual
competition. Psychoneuroendocrinology, 184, 107717.

[17] Matsunami H, Buck L B. (1997). A multigene family
encoding a diverse array of putative pheromone receptors in
mammals. Cell, 90(4), 775-784.

[18] Matsuura K, Himuro C, Yokoi T, Yamamoto Y, Vargo E &
Keller L. (2010). Identification of a pheromone regulating
caste differentiation in termites. PNAS, 107(29), 12963—
12968.

[19] Mattioli L, Perfumi M & Baroni M. (1986). Olfactory cues
involved in the sexual behavior of the rabbit. Physiology &
Behavior, 36(4), 567-570.

[20] Niu C & Zheng L. (2020). Androstadienone resulted in a

rightward shift of women’s preference for sexually dimorphic

www.sciscanpub.com/journals/pc

male faces. Hormones and Behavior, 118, 104635.

[21] Rizvi S A H, George J, Reddy G V P, Zeng X & Guerrero
A. (2021). Latest developments in insect sex pheromone
research. Insects, 12(6), 484.

[22] Rodriguez 1, Greer C A, Mok M 'Y & Mombaerts P. (2000).
A putative pheromone receptor gene expressed in human
olfactory mucosa. Nature Genetics, 26(1), 18-19.

[23] Rono E N, Njagi P G N, Bashir M O & Hassanali A. (2008).
Concentration—dependent releaser roles of gregarious
male pheromone of the desert locust. Journal of Insect
Physiology, 54(1), 162-168.

[24] Schaal B, Marlier L & Soussignan R. (2003). Human foetuses
learn odours from their pregnant mother’s diet. Chemical
Senses, 25(6), 729-737.

[25] Simpson S J, McCaffery A R & Hégele B F. (1999). A
behavioural analysis of phase change in the desert locust.
Biological Reviews, 74(4), 461-480.

[26] Stern K & McClintock M K. (1998). Regulation of ovulation
by human pheromones. Nature, 392, 177-179.

[27] Torto B, Obeng—Ofori D, Njagi P G N, Hassanali A &
Amiani H. (1994). Aggregation pheromone system of the
desert locust. Journal of Chemical Ecology, 20(7), 1749—
1762.

[28] van der Lee S & Boot L M. (1955). Spontaneous
pseudopregnancy in mice. Acta Physiologica et
Pharmacologica Neerlandica, 4, 442-444.

[29] Vandenbergh J G. (1967). Effect of the presence of a male on
the sexual maturation of female mice. Endocrinology, 81(2),
345-349.

[30] Vogt R G & Riddiford L M. (1981). Pheromone binding and
inactivation by moth antennae. Nature, 293, 161-163.

[31] Whitten W K. (1956). Modification of the oestrous cycle of
the mouse by external stimuli associated with the male.
Journal of Endocrinology, 13(4), 399-404.

[32] Wilson E O. (1962). Chemical communication among
workers of the fire ant. Animal Behaviour, 10(1/2), 134-
147.

[33] Winston M L & Slessor K N. (1991). The role of queen
mandibular pheromone in honey bee reproduction. Journal
of Chemical Ecology, 17,2395-2405.

[34] Wisman A & Shrira 1. (2020). Evidence that men process
olfactory signals of women’s sexual arousal. Archives of
Sexual Behavior, 49(5), 1505-1516.

[35] Wu Y, Wei R, Nan Y, Hu Y & Ye Y. (2023).
Androstadienone modulates human aggression in a sex—
dependent manner. Social Cognitive and Affective
Neuroscience, 18(1), nsad006.

[36] Wu Y, Zheng L & Niu C. (2022). Androstadienone influences

https://doi.org/10.35534/pc.0803036



AR FER YGRS IR SRR

+ 238 -

2026 £3 R
E8HBEIH

women’s perception of happiness and anger on same—sex
faces. Biological Psychology, 170, 108293.

[37] Wyatt T D. (2003). Pheromones and animal behaviour.
Cambridge University Press.

[38] Wyatt T D. (2009). Fifty years of pheromones. Nature, 457,
262-263.

[39] Wyatt T D. (2015). The search for human pheromones.
Proceedings of the Royal Society B, 282,20142994.

[40] Wyatt T D. (2017). Pheromones. Current Biology, 27(15),
R739-R743.

[41] Ye Y, Zhuang Y, Smeets M A M & Zhou W. (2019).

Human chemosignals modulate emotional perception.
Psychoneuroendocrinology, 100, 246-253.

[42] Zheng L, Hart T A & Zheng Y. (2013). Attraction to male
facial masculinity in gay men in China. Archives of Sexual
Behavior, 42(7), 1223-1232.

[43] Zhou W & Chen D. (2009). Sociochemosensory and
emotional functions. Psychological Science, 20(9), 1118-
1124.

[44] Zhou W, Yang X, Chen K, Cai P, He S & Jiang Y. (2014).
Chemosensory communication of gender through two human

steroids. Current Biology, 24(10), 1091-1095.

Social Functions and Theoretical Debates on Human
Chemosignals

Wang Dixin

Faculty of Psychology, Southwest University, Chongqing

Abstract: Pheromones have long been recognized as an essential medium of biological communication, with extensive

and replicable evidence documented across insects and vertebrates. These studies have established a multi-level

framework encompassing peripheral detection, neural integration, and neuroendocrine regulation. As research attention

has gradually shifted from animals to humans, the potential role of chemical signals in human social interaction has

attracted renewed interest. Building upon the conceptual foundations of pheromone research and advances in animal

studies, the present review synthesizes empirical findings on the influence of human chemosignals across multiple

domains, including social perception, emotional processing, mate selection, and social behavior regulation. Existing

evidence suggests that steroid-based compounds and emotion-related body odors can modulate cognitive and behavioral

tendencies at a largely unconscious level. However, such effects are typically context-dependent and moderated by

factors such as sex, sexual orientation, and physiological state. Meanwhile, anatomical and genetic observations imply a

possible reduction of the classical pheromone system in humans, whereas behavioral and neuroimaging studies continue

to report pheromone-like effects. This apparent tension has prompted a theoretical shift from the binary question of

whether human pheromones exist to an in-depth investigation of the functional mechanisms of human chemosignals.

Future research should strengthen causal evidence through improved methodological rigor and develop theoretical

models better suited to human chemical communication, thereby advancing our understanding of the biological

foundations of social behavior.

Key words: Pheromones; Chemosignals; Social cognition; Mate choice

https://doi.org/10.35534/pc.0803036

www.sciscanpub.com/journals/pc



