Reviews and Monographs B3k 21

N )] ok semmmin

' ' Progress in Biochemistry and Biophysics
)4 2016, 43(4): 326~329

www.pibb.ac.cn

Sl% “Eusb-pira” fe BT IRERHLE -

% HHE" *%

EE)

(PEREBE AP ERT SO, S RS E 5 s =, bt 100101)

BT CCE - IR SN NS A BN A FR A NAT R A BRSO, 12 S N Bl TR e i

e e

, DS mR. W EEURE N - B RO RE 5k — SRR 497 5 s ) B 3 R S (post-traumattic stress
disorder, PTSD) 1A% #leim . A1) A 4R 9 52 FIAC W S i TR F N 1 52 21 PTSD 1) 7™ & & 55

TR 78 PTSD AR RHLEE, 5

SoT RN TG it - BRR SN IN N AR IR BRI ASCERIR T %M ST U R HE RN ni A, SR TRt

FUAE B ZAH ST 1 T2

KA
ZRPES Q189

1 ERIIMARIVKFIREAZRIETE

FERIR AR IE BB R T, K AT g
WAL T “LHRRRZ I, IR WA IE o ) gl
PERCR I, B0, XS Bh 45 B G R A
IE 5 HPMEAE RS & 1ELT, SR E ML
PR TR IF 51k “ it - e OV AR
RRNEALLS, FFER TR Kz 3 Hbs, wf
RETURFE AT MR A, AR i ) LR 5
KON AW, “iairissh H #s(looming object)” J&—
Tl AT A2 o SCH O PR A o A B (1B 1), B

airias H bx

Fig. 1 Looming object is a biologically relevant visual
stimulus of environmental threat
1 “iBifi=31B#r(looming object)”’=—F
BEEYFEXBIBME SR

SR - RRRT RN, MR, QU0 S R G

DOI: 10.16476/j.pibb.2016.0122

B AL “EILEs HAR” M AIEST <Rt -
WERE B IV 1R 2 LA B A 5 .

BT B ISR A5 R s, 51K “ Ak -
RERE” S IR AR S, Al el I L B R - M
e o T B e AN RAR PR A XA G AT
FERAWIZFIPRE. WA 1SR R, B
JE N ARIE R T REZ 51 RS - R SO A
SEEERT. AR - b e TR B R R
RO, T I AL B AR ST R AL B R G B
M ERER. R, ER AR b e M SRR K e f A T
@R RIEY e A) L 2 RE Eb TR e/ E R AN
RO RLIE LR AT st kY], ERS Y
ZP) 1 32 S RE R AR B AT e, SR, XL
WHFOIF RIS L gk st - 2R J 5%
B2 TR,

W b 2 o S RIA I E 1 i 7R,

* EZEET AR B .

** AR .

Tel: 010-64888528, E-mail: pcao@ibp.ac.cn

Wk H I 2016-04-08, 52 HIW: 2016-04-11



2016; 43 (4)

BB, . Sl% “Hsh-dbin” KR RIHHEIREEALE] +327-

b AR /N B 1 (parvalbumin,  PV)BHPE. 4545
4 & [ (calbindin, CB) BH 7 . 5 4L W i 2K 1
(calretinin, CR) FH 4 . 1l & & % )i Ik (vasoactive
intestine peptide, VIP) i £ I 2k K ¥ & #0 i &
(somatostatin, SST) FH ¥ 45 2 Fhpih £ o 8 Al es . |
A e R AL, FFMRME oS R “ k=t
- REHE” SO R SRR 2

VER TG R 3t - BB e N BRI 22 028
A, BTENH L S ANEERRE. B, s
JCHEEE G, TRAgI R R E - BB RN R
T AN TURE e DAL e g el R
P =, SR ITRIE,  FTROKHE 59 b
PSS R st - e [N, fedlr, ST
FULE /N R PR b e b R I — R I /N HE
(parvalbumin, PV)FIRLBERHLETC. IESEAH L o Il
PRI v 1) M A I, Y IS 9 R /) BT 2
FUBHARIAT A R Y, T30S SST+AHZE T, ARET
HEIX AT Ay SOV

XA ELENRA R B, R
T b rerhoha iz sl B s v SN R s 2 o0
154y, E M Frost U841 B7F 1992 4F 7 Y & BRI
W RGP TAZ By H Ao J UK ) 22
JCJr s MR TTHIAAAE TR AEAN R S ) b e b g
AW UERS, R, BRI L H IR E
FRA, FTERMM AL e ph £ o0 ik
E R H bR b S NE 2 A 5T A O R
(optrode) £ AR T /b e I it PV+M4E J6 AL
N, 10 F K L PV 2 Jeon) e dTis 5 H AR g
jRus HE, W TORHEARE R E E I PV T
MEZRAR, BRI T AEAE = 1 3G . AT i A '
LA AR H AN b e PV SRR R4 T 3%,
APR KR BRI A, 56—, IXLegE BR L
PV+ P& IUR B 5 R “ Mt - REHE” SO i) O
PRz TCRIY . AR R TUH AR TE IR 5 P AN bRt E
ITAMBORE: 58, L PV o &t
i s DU ALY o B AL R R, B PV
PR TG A% Ji 2 75 AT 0 59 B 1 A0 o 0 3 7 | K 1)
“lg s} - REE RO

X TAEE R, b PV st o —
% 1K 5% ¥% (parabigeminal nucleus, PBGN) [i] $22 £ 5}
BAAZ TR W I AR T LA | A s 2 )
WEA G AEAT N Fe 08, 2015 4E 4 1, R E R B
RPN BRI T RE FALV BRI EAHE . —
gy b ph 28 J0 m) Ak 5 O I ik B (lateral posterior

thalamic nucleus, LPTN)$&5,  RIH0X 44 2500 4% nf
FURA e R SN, 25 53X PN IE G 45 R8T
PLHENN : B2 T PV + SC-PBGN il # 4, PV +
SC-LPTN i Al i 2 55 7 “ k= - 37 e
M. D, "/ ERA T IR LE PV+ SC-PBGN Al
PV+ SC-LPTN M /51 K “ Mt - k7 [
PRI 1) A1 1

BREREE T e S - BEE N R
Mz —. KU TI8), — 5] LAk AFI3)
YIEL D) T B AU HE NSRS I — 7T
AJ i ot B 7o (hyperarousal), 1 i 0 A5 A2 £
57 J5i 1 3 N % 5 65 (post-trau matic stress disorder,
PTSD) YA vk 2 —. 1ff PTSD f&3 th s th 3L
KHRAIPHZ JUar S BER. th TN R,
FETCHT TE WL b ANTE 2. PR, W “ A -
B SN R P i AP 2 PR R AL A
B S, 51X e A B R R R L A ER
AL 4 2 XA 7R <k - ki
SN L B AT IR R B R A AR

gE LTk, ENAMFEATX NS - R W
P IRBEHUBI BTG A a. 2T “MM
JBE - b Fe G R A A A A Ak B P AR A S
MEZWRE K. b. BARCH S5 T @tk
PG5 | R RN AT A AR (1) G R 2
TRV Z RIS HLHEANTE 2. ¢ Al EIx L
DA 22 TS Y o 38 ok Vi o 0 00 B |
BHARAT Ay R G AR B R (4] o i IR et S 488 o). 2
B RIX B SCERL 2 i, DL OB B, 45
Gt OGRS BRI R
S RBEALZULEEZ TR, AR B e
P TCLER R “h% 2t - DB SN o 0 1 A
o, FFRATIX L 20 0T Ui o 2000 1 1 Th BE.

2 ERFTREREEEX

P EDE N HARKFME R AERE K.
BT DK, DA L KRS R AR 3R 1 i b 5 e A ok
6 K, Rl NI 500 . A K AS
WA R AL 50 )y FH Al F M. AT
M X BG4 7%~ 23% 2 i i PTSD.
TR a7 PTSD MARHLER, i&2%k%) PTSD (1)
ISR N A R PR o S| ¥ R P VAL E ESSIN = 9S8 W N
e B, R BRI RIS -
W N 5K PTSD Z M5 F&R, Fral2HEr
HOCBEM N, K3 PTSD T TANG YT i



+328- SN FESE IR THR

Prog. Biochem. Biophys. 2016; 43 4)

R PR R ) S

BOsH R R B A BT ST B R
W QR AR B FIE SR AL ).

2 % X W

[1] Fotowat H, Gabbiani F. Collision detection as a model for
sensory-motor integration. Annu Rev Neurosci, 2011, 34: 1-19

[2] Wang Y, Frost B J. Time to collision is signalled by neurons in the
nucleus rotundus of pigeons. Nature, 1992, 356(6366): 236-238

[8] WuLQ,NiuY Q, YangJ, et al. Tectal neurons signal impending
collision of looming objects in the pigeon. Eur J Neurosci, 2005,
22(9): 2325-2331

[4] Nakagawa H, Hongjian K. Collision-sensitive neurons in the optic
tectum of the bullfrog, Rana catesbeiana. J Neurophysiol, 2010,
104(5): 2487-2499

[5] Liu Y J, Wang Q, Li B. Neuronal responses to looming objects in
the superior colliculus of the cat. Brain Behav, 2011, 77 (3):
193-205

[6] Yilmaz M, Meister M. Rapid innate defensive responses of mice to
looming visual stimuli. Curr Biol, 2013, 23(20): 2011-2015

[7]1 MorrisJ S, Ohman A, Dolan R J. A subcortical pathway to the right
amygdala mediating "unseen" fear. Proc Natl Acad Sci USA, 1999,
96(4): 1680-1685

[8] Tamietto M, de Gelder B. Neural bases of the non-conscious
perception of emotional signals. Nat Rev Neurosci, 2010, 11 (10):
697- 709

[9] Hamm A O, Weike A I, Schupp H T, et al. Affective blindsight:
intact fear conditioning to a visual cue in a cortically blind patient.
Brain, 2003, 126(Pt2): 267-275

[10] Morin L P, Studholme K M. Retinofugal projections in the mouse.
J Comp Neurol, 2014, 522(16): 3733-3753

[11] Sahibzada N, Dean P, Redgrave P. Movements resembling
orientation or avoidance elicited by electrical stimulation of the
superior colliculus in rats. J Neurosci, 1986, 6(3): 723-733

[12] Cohen J D, Castro-Alamancos M A. Neural correlates of active
avoidance behavior in superior colliculus. J Neurosci, 2010, 30(25):
8502-8511

[13] Dean P, Redgrave P, Westerby G W. Event or emergency Two
response systems in the mammalian superior colliculus. Trends
Neurosci, 1989, 12(4): 137-147

[14] DesJardin J T. Defense-like behaviors evoked by pharmacological
disinhibition of the superior colliculus in the primate. J Neurosci,
2013, 33(1): 150-155

[15] Cork R J, Baber S Z, Mize R R. CalbindinD28k- and parvalbumin-
immunoreactive neurons form complementary sublaminae in the rat
superior colliculus. J Comp Neurol, 1998, 394(2): 205-217

[16] Harvey A R, Heavens R P, Yellachich L A, et al. Expression of
messenger RNAs for glutamic acid decarboxylase, preprotachykinin,
cholecystokinin, somatostatin, proenkephalin and neuropeptide Y
in the adult rat superior colliculus. Neuroscience, 2001, 103 (2):
443-455

[17] Mize R R. Neurochemical microcircuitry underlying visual and
oculomotor function in the cat superior colliculus. Prog Brain Res,
1996, 112: 35-55

[18] Shang C, Liu Z, Chen Z, et al. BRAIN CIRCUITS. A
parvalbumin-positive excitatory visual pathway to trigger fear
responses in mice. Science, 2015, 348(6242): 1472-1477

[19] Wei P, Liu N, Zhang Z, et al. Processing of visually evoked innate
fear by a non-canonical thalamic pathway. Nat Commun, 2015,
6: 6756



2016; 43 (4) B, F: 5l% -k RS R EIREE AL +329-

Neural Circuit Mechanism Underlying Fight-or-flight Response”

CAO Peng”, WANG Qian
(State Key Laboratory of Brain and Cognitive Science, Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China)

Abstract  Fight-or-flight response is a series of behavioral and physiological reactions triggered by
life-threatening stress. These reactions enable individuals to escape from or defend against environmental threats,
thus increasing the survival rate in dangerous situations. Stong or repeated fight-or-flight response sometimes
causes a type of mental disorder, namely post-traumatic stress disorder (PTSD). Frequent natural disasters and
traffic accidents have endangered Chinese people with PTSD. PTSD treatment calls for understanding the
fundamental neural circuit mechanisms underlying fight-or-flight response.In this review, we will summarize
recent progress in this field, and emphasize the significance of this research field in the China.
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