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Abstract

Nocebo effect broadly exists in clinical trials and it will jeopardize the effect of treatment in pain.
Although thorough investigations have been carried on its sibling, placebo effect, nocebo effect has
not received enough attention due to ethical constraints. This review systematically reveals no-
cebo effect in pain from three dimensions: psychology, biochemistry, functional neuroimaging. 1)
Nocebo effect is involved with two psychological mechanisms, negative expectation and condi-
tioning; 2) CCK ergic system plays a key role in nocebo hyperalgesia; 3) Except brain network of
pain experience, reward and emotion regions are involved in nocebo hyperalgesia.
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1. 5]

LeShan (1996)7EARAIP GEBFAR: 21 L ALEIRYT) Fids® T iXAa— i HF—K, BEEE
BT, AN VERRE M. R, RMERERAAMER? 7 BRARN N AIREX A RNE? 7
MW AR IR A LR, RSB E, (HRRR BN, SR aK. 7 &
AR CUFR), URBUESE R MR 7 AT, R EARA RS, RS EE A
7, HEBERRS St — N EVER IR . FO0Es, AhEeh st SR TIEM . (He iR,
READ 7RG ERR?

R RIS B 52

Kennedy (1961) B SEAEA A SC R AR 1 S 2 RGIRANEX AN o [ 22 RIGRIRON, 2 BRI RO ) 22 A
Whok, ReRSHE OVERURSIAR, MMINEEF R ARt BE R AR, B
N IR G RERSIR S B2 e R BRI . AR Z RN A TE, HR ROV EIEELAR, &KX J7
IR FEAR 2D o AN X SeAR /D it 50 OR 2 JE 8 (0 BAE AR B4 10, 46 1 3 1 — S8 = A5G SR

SR UV (nocebo  effect) [ £ 1 XPIRR T 45 R KITE UM (R E), &7 3 B IR BUR M
(hyperalgesic effect) (Benedetti, Amanzio, Casadio, Oliaro, & Maggi, 1997; Andre, Zeau, Pohl, Benoliel, &
Becker, 2005; Benedetti, Amanzio, Vighetti, & Asteggiano, 2006; Benedetti, Lanotte, Lopiano, & Colloca, 2007,
Benedetti, Durando, & Vighetti, 2014; Reicherts, Gerdes, Pauli, & Wieser, 2015). A 78 &1 138 H 8 o A1 2%
HAYRAFF T 98 1 e 2 B 57 308 (Benedetti, Pollo, Lopiano, Lanotte, Vighetti, & Rainero, 2003; Benedetti et
al., 2006; Colloca, Sigaudo, & Benedetti, 2008; Jensen, Kaptchuk, Kirsch, Raicek, Lindstrom, Berna, Gollub,
Ingvar, & Kong, 2012; Bartels, Van Laarhoven, Haverkamp, Wilder-Smith, Donders, Van Middendorp, Van De
Kerkhof, & Evers, 2014; Jensen, Kaptchuk, Chen, Kirsch, Ingvar, Gollub, & Kong, 2015; Jensen, Kirsch, Od-
malm, Kaptchuk, & Ingvar, 2015).

W % (proglumide, PROG) & IH#E 1K 4 % (cholecystokinin, CCK)—F #4177 (Baber, Dourish, & Hill,
1989), W{UESZREM AR HE 22 B 5| 2 i) Y YRR Fr 2 8t (Benedetti, Amanzio, & Maggi, 1995; Benedetti, 1996),
F W CCK 7E 22 B L sh s 7 40 LR A €. Benedetti et al. (1997)f#R T CCK REfH [ I %4 F
s bnaE, I H PROG BEREIA SO BEFIRCR, X — i B TR o i 454 Jo i sk LA A 35 15 5
RFIF, Benedetti et al. (2006)H] PROG FHWT S 2 BN KRR (HEXTX IR P B EER AR, H
J2 % 5E (diazepam) BE AT AR SRR 5 U rT CARH BT A EE . A IFFE R, CCK R GRS BRI R ZRIFII S &R

ik
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Hh 475 T A € (Andre et al., 2005). BTS2, HEERCEFPREE DI,

BEE PR EORIURJE, W B AT W8 IT 1 P S 22 BRI RN AL 2 N SEPETm  K IR
fiErp, — SRl B AE R (5 5 N ks W BIER RIS sl e 2, 53— Sl = AR 45 R 15 5 I
R ORI (Kalat, 2011). i 1 R BNFIRALAE 25 G HIMIX, 2 B RS 8 K
3 THERZ J2(OFC) (Kong, Gollub, Polich, Kirsch, Laviolette, Vangel, Rosen, & Kaptchuk, 2008; Scott,
Stohler, Egnatuk, Wang, Koeppe, & Zubieta, 2008; Freeman, Yu, Egorova, Chen, Kirsch, Claggett, Kaptchuk,
Gollub, & Kong, 2015; Jensen et al., 2015), i&HRFEZNAC) (Scott, Stohler, Egnatuk, Wang, Koeppe, &
Zubieta, 2007; Scott, Stohler, Egnatuk, Wang, Koeppe, & Zubieta, 2008) (1.3 1).

Table 1. Summary of models and methods used to study nocebo effect in pain

= 1. HARMRRZEFINNFERBERG X

Painful stimulus Method References
Heat pain Neurgzl:,;fgrﬂpﬁlz) Zl?lc?f’MRI) Freeman et al., 2016
Itch by electrical stimulation Behavioral approach Bartelset al., 2014
Electric shocks Behavioral approach Swider & Babel, 2013
Painful rectal distensions (structural IVRY, eventreloted (MRD)  Gramseh, Forstin, et 1. 2013
Soma_tosensory _stimuli Behavioral approach van Laarhovcn,Vggclaar, Wildersmith,
(itch and pain) van Riel, Kraaimaat, et al., 2011
Skin injection Behavioral approach Varelmanré:rsgsifcso(i%ppiello, &
Electric shock Behavioral approach Colloca et al., 2008
Muscle pain Neuroimaging approach (anatomic MRI, PET) Scott et al., 2008
Heat pain Neuroimaging approach (fMRI) Kong et al., 2008
Ischaemic pain Neuropharmacological approach Benedetti et al., 2006
Subcutaneous administration of formalin (in rats) Neuropharmacological approach Andre et al., 2005
Ischaemic pain Neurogiiﬁ?gf;fag;;igﬁmaCh’ Benedetti et al., 2003
Postoperative pain Behavioral approach Benedetti et al., 1997
Ischaemic pain Behavioral approach Benedetti, 1996
Postoperative pain Behavioral approach Benedetti et al., 1995

2. REBFIHHE

KRG T RGN =N ML OE2E, A, BidlE. 1) REEFIEHA
CEHLE], TIHAZE; 2) REZEFSHBIRAERFVIME; 3) B TEBEKASHRHNX 4, &
B [ AN 2 A S X AR J o
2.1. ILEEHLE

SR AN, 5 2RISR S, 3 i R A UM B AR . HL bl S 1 P AL

PR TUHA &AL -
XA PR Y AR T 2 5 A e i R J B (Spiegel, 1997), X FRILR & R AAEMEBERR & 1o JlId 4

AR S BTSSR, Benedetti et al. (2003)%Ha@ B RE NI TR, TEWTRIAEAE S35
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SRR, T EIE BRI 2 ERIRON 51 R I BURAE A o DM Bt AT T &R, Benedetti et al. (2006)
s TR A PRI ITF g =, Colloca et al. (2008)B J5 th A LUK I .

M P WAL R EEAER . Jensen et al. (2015)38 AN Fr 43731 A0 v A AR 2 52 95 g )
WO AR SO, FEZ R IEs S IR TR AL I (RIS AT v & i FE PRI, LR A T 2w or
SERKI, M EIE s R S B I, B AR v o B T I E PR A T TR AT

RS Z R T AR, REFRBERE R A —EFER RS, TERE
Ao S EUR ZRFE B (Jensen et al., 2012; Jensen, Kaptchuk, Chen, et al., 2015; Jensen, Kirsch, Odmalm, et al.,
2015).

2.2. L FENS

JIH #E S 45 2 (cholecystokinin, CCK)F P 7 % (proglumide, PROG)E J 22 &1 518 i F2 v 28 4 i
Wi

CCK 1 PROG 5 WETERT F & UIAHIS, T IEMERT Fr BESS 2% . CCK 73 A T K K 2 K i
SAKE BT, AR, 88 A, X5 X IR 5 40 I 15 < (Baber et al., 1989), 3£ H CCK #g
FEHLNIRMERT B 2 48(Watkins, Kinscheck, & Mayer, 1984; Watkins, Kinscheck, Rosenquist, Miller, Wimberg,
Frenk, Kaufman, Coghill, Suberg, & Mayer, 1985; Watkins, Kinscheck, Kaufman, Miller, Frenk, & Mayer,
1985). PROG, A& CCK HIFEHUF, f6 %365 2 BRI R0 51 D 1t Py Y R B R Aif(Watkins et al, 1984;
Watkins, Kinscheck, Rosenquist, et al., 1985; Watkins, et al., 1985; Baber et al, 1989; Benedetti et al., 1995;
Benedetti, 1996), B CCK 7E &2 71 1k 95 A A2 2305 7E H

FRIS AR SO RGBS K B9 H CCK RS AR S K b B iyl 2 /EH] . Benedetti et
al. (1997)fifRE CCK RE- T B 2 BB K IS N, (22 PROG RERBIA S 2 BEFISCR, TAN KBl v
WU @ kAR, 456 F1BH RN, Benedetti et al. (2006)%F 2 RIMIBF 7L AT 75638, fh7E{dmE
oA BRI, PROG RERBIA SO RS, 2ANRERONIE S - T4 - B _EARHPA)BIBOE, SR8
HIREXT I AT RN . XK 2 e e PidB &R 25, XU PROG A BEXHR B R Ry R . 5
&b, Andre et al. (2005)7E KR & R BL CCK REAE £ ER AR OC R A BT M.

BEAh, 2 R FRAN S 2 RIS R 3 T AH i) 22 TR RN AR RAT B R S (R BILAR,  Jse 2 JRt ) 20k s H
23| 1 Z T AR BRI /D (Scott et al, 2008), R AP KL 3 T2 FHLHICLIE 1, Benedetti et al., 2003).
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Figure 1. Model to explain the biochemical mechanism of nocebo effects
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2.3. FE#LE

KW R B LA G DX Je B 7 st N, BRI sh Rz bl s, A, s
W Bk H i O BT, O A A IE J5 P9 DA% (Kandel, Schwartz, Jessell, Siegelbaum, & Hudspeth,
2015)0 KT B AN A VER T, AEAZ I RIRER T R B (Ploghaus, Becerra, Borras,
& Borsook, 2003; Scott et al., 2007; Scott et al., 2008; Jensen et al., 2015).{H X $u#R 2 — Lo fillifh Pk 4 ANk
fi i TAE

BB T a7 | R F N CAER A A W & B lid BRI &2 7, Jensen et al.
(0150 BB BT U R I, 5 BRI R 2 BV BURAE L, TBRAR R SREY = es ETHE
Ky RN NEAAL TN XA R Z5 . 1T I 7t IR A R J2 7 e 2 B 7 e 0 e
(Scott et al., 2008; Kong et al., 2008; Freeman et al., 2015). Rtz 4k, REGZ BRI I 22 B 530 NI 72
HR O (Scott et al., 2008). HfF 78 7E 22 BRI A T M BIRRRAZ T 2 CUEREIR, 2 BRI R S 5 AR B %
S v 6 22 TR A YR BT o RETOAT O, AEL I S 22 R TR0 A T 22 LR PN 5 BT B TECE 2> T (Scott
et al., 2007; Scott et al., 2008) (EFEMLIE 2, Scott et al., 2008).

Opioid Peptides
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Ventral tegmental area

Dopamine

Figure 2. Brain regions involved in dopaminergic system

B 2. S REZBERAGHMX

SR » AR T 70 e HE T MR HH 43 25 H R . Ploghaus, Tracey, Gati, Clare, Menon, Matthews, et al.
(1999)4E Dy Be A% fk 3L 4= N F -8 F0 92088 Hh B 0O BRI I S B PA S TS IBE 1 P OB | i & /I8
TR L [X a1 T P 97 48 30 AN B VT (PG [X

A5, WS LE R B R SO R S (Ploghaus et al., 1999; Kong et al., 2008; Scott et al.,
2008; Schmid et al., 2013; Freeman et al., 2015). i 5535 REH A > (Gazzaniga, Ivry, Mangun, &
Steven, 2009). ST 2 W, IR — P DA, AT DABE AR I B 1 22 J8E 750 %R Hh B 0

R AN IFE T B ARSI EEMN L. Jensen et al. (2015) R I BN P | JZ T —k
ERIBEE, BREEM, N, B, 52T s R —8(Kong et al., 2008; Scott et al., 2008).
TRURA TR, 2RI G 78 GE T )N A A IS S A §Ene, AT AR 1% 46 [NV (Gazzaniga
etal., 2009). & &SI RER /30 78 FHTH AR 7~ 75 RORBL 1 S A A A AR AR X H b e 1 FH 2 W] DA RE 1)
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3. W R REGRR H—E R R

Ploghaus et al. (1999)7EZ B0 7 A TUH MR h 73 55 Hh ok, 9 B IR I TR0 1 A s
0 5 AR/ o X S X5 T AR £ 5 1 i DX (07 AR o I A BN 22 AP AT Hp 3 5 HE SR 11
WFIE . PUHAHR IR LRSSy, AR o R B A 70 75 B R A 8 & T AR X, SREE 471
T AEFEIR R R L BN (R AL o

T CEAT A T I 1 B TR BN Hh ORI (R 22 B0 1, I B S BI4E 2 BRI AL R AR A%
W2 ORI N, S B R B S AR B A% 5 T 2 (0 2 R CE 0%, (H IR B 5 2 L A
B 7 B TR RIS 9% (Scottt et al., 2007; Scott et al., 2008) o {H 2 Jiz 22 B 711 B Hh 22 B 1) AR 5 1 FH I 75 233k
— GBI

&E 3k
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