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At five mo
when her

frauma su
months, th
Her parent:
At 15 mon
she severe
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Figure 1.2  Twelve-year-old boy
with insensitivity to pain (see text).
Note missing digits on his hands and
sore on left knee. Photograph cour-
tesy of P. J. Dyck.

Fig. - A: Hands of patient
with congenital insensitivity to pain.
Note especially the right index fin-
ger. B: Face of same patient show-
ing scar on left cheek from running
pencil through it. Photographs cour-
tesy of F. J. Dyck.

1 had no response
, possibly due to
irst words at 13
> was 23 months:;t
ds were spanked.
three weeks later
ce was there any
:verely enough to
encil through her



FTAOOOFILBLYTHFLRER (&
SO HEICEL. BENGL, FHE
VDRIBREZLTLND, BEHEL
BREHDYT. SHBVOEFEE
DN ITHTAERETREDL.,
BERNEHICESEDLDIEEHYFE
Th, MREBLETHEMEREICL
&G EEZEY .. FHBYDHESE
[CETWSEZEZONT NS,

BE&E K8 (coiling reflex) :
RIBZEMASE, RIBEN-EBLENBHERE RS TEH—FEDEE LR G
(e = 81) RN D,

— ﬂj



EADEE

T L, EEAIE= (LB TERIGATRBRE AT O, HSNEEDLSG B
ERDTEREZEOTHBNONSTREER - IFHRETH S, J

BADRE ~FEAEBLLDILE L or FE~
BAHTRER. N BRELICEARGHICEELREERLTNS,
BL. PRIEESEESOTHEBELBELLETHD ! |

BAHZDELS

@D fADfEH T !

@ FHIET A EAXLLET HIMEE - ERIHEE !

@ fEHNDIELE GRBEE OHRBEGETTIKLREEICKEEH1HD ! )
@ FBHDFTMDEELS

BAHNEDE 2
SHOSERIEHEIZEITAQ0LOEH aM L, SR FOEMNLEADAH=X
LEERDANALEHEL TN ZEIFEEIZRETHS,



ERERICH 1T S 58 BE D 2 M #ll (Faces pain scale)

Wong-Baker FACES® Pain Rating Scale
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COMPARATIVE PAIN SCALE CHART (Paln assessment tool)
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No Pain Minor Pain ' Moderate Pain ‘Severe Pain

Feeling Magging, annoying, but doesn't interfere | Interferes significantly with daily Disabling; unable to perform daily living activities.
perfectly | with moist daily living activities. Patient | living activities. Requires lifestyle Unable to engage in normal activities. Patient is
normal able to adapt to pain psychologically and | changes but patient remains disabled and unable to function independently.

with medication or devices such as independent. Patient unable to

cushions., adapt pain.
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Visual analogue scale (VAS)
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FIGURE 4. Descartes’s picture of the pain pathway from L’Homme (1664). The
fire pulled on “delicate threads” that opened pores in the commonsense center

(F), which he located in the pineal gland.

Descartes wrote in 1640):

If for example fire comes near the foot, minure particles of this fire,
which you know move at great velocity, have the power to set in

motion the spot of skin on the foot which they touch, and by this
means pulling on the delicate thread which is attached to the spot
of the skin, they open up at the same instant the pore against which
the delicate thread ends, just as by pulling on one end of a rope
one makes to strike at the same instant a bell which hangs at the
end.
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Serotonin

Histamine

Prostaglandin-E2

Endothelin-1

Acetylcholine

Chloroquine

Is mustard oil specific for pain? Even when applied topically, mustard
oil elicits pain rather than itch, possible because it can immediately
diffuse to deeper layers of the skin.

Noxious Che

Current Opindon in Neurabsology
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Table 3 Association between paychiatric disorder with emotional and cognitive disturbances and pain thresholds
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|, reduced sensitivity; 1, enhanced sensitivity; +, alteration of pain component suggested; — , no alteration of pain compo-
nent suggested ; ¥, alteration of pain component unclear.
Although the mechanisms remain unclear, psychiatric disorders are able to reflact brain mechanismes of pain processing.
Nakae A & Mashimo T 2010

FARBLAAICITRVERENHS



s
ooa“ e O
SP, CGRP

Neurogenic
inflammation

Tissue injury / Infection

S. aureus

Inflammatory mediators

Bradykinin
PGE2
Histamine
ccL2
CCL5
CXCL1

IL-1B
TNF-a
RNAs

HMGE1

4-HNE

56-EET
HETE
H+

H+
ATP

Lymphadenopathy « ODO OOOD

CGRP

—

Ca?*, cAMP

R

PKC
CaMK
PIZK
MAPKs
ERK
p38

INK Neuronal excnabumyT

Peripheral
sensitization

Peripheral nerve terminal of
nociceptor neuron

JiRR et al., nat Rev Drug Discov. 2014

==} Y b

SWTHER L 751

TNICEH>TRATEE

giari call

GABATPY IN

myelinates
LTh

TR “

5,

L

Aip g 8

sp —wi#
K1 PN

INEFBAZR01&LY — ToddAJ,

MNERFEIEBEL TV !

- il 0 -

Al TWS ! !

Nat Rev Neurosci. 2010



> BBDOh

FIZDULNT(

AL - EEHOREZEZBEELT)




?

<Ly
201 FEE (RGN 3MAEE (R E )

—
1

RTEHFHH>TRA;ZRLI

” 3
»

12

==
=

BERIAESK SR ECETCR
EWHEE RS HEER L [

EUEDCHREREY | USHIREMEE | KOEEETERANS

@Ewﬂ _.E._ﬂ_nm m

R IETK - T K Wﬁ@aﬂ%ﬁﬁ n

qn |

w

QRN LB EUROORRSVIY | o _wm
RN DUEOITEh —e e B0g | R in ta
Eahisme” ipsiooRiEnn | BE 8 am_
VRSN L REO0EL CEFUEE | WY g B
1 MUMEREVRGY BICURENESE | BE 2ov am
SRRy BOONZIERHSS | W S38 _ _
MECYC AT R [ng Exe S on
|1 HM% . MH/\
CEESHRY | & ER S20 _
i i
0N SHIES | SERR Lumae |
M EHELSN BROURS BN REEOC ERY| KORKSSRORER
PEEEERSSHE | S0 P ERS | BUEOREAE T | 248 nh S U ERNE
CEMIEQ" MR | EENS SUE0D |G o WELETWEN
AWERMOETELA | DINAL—LES | EECRSNESEE | BRI RED

Wy gl P R

| ZESET T 2 peREED
WA 2SR B O | S b e iR
EETHRSCUEER | SIS B
.éﬁ&ﬁ?ﬁf&ﬁun Bomudtpia s
[ [¥ Eakvmauwo
| W@ <pEES| VECRIMS HvE
ERERIEOS [N &b Lo SR
| ®ARbor T | OUEENET R
||] AR | WaT ERLEE
HOERBIWEE" h| NS L ORE0

D LOHBUBIY | BERVHIENEYE
DY " e B

EESEN D L] 04

HEEESREEK

Ed CRER RO | BLIRERMG AL
SEISEES e | h BENEELN
B ERhe N e | Ao
MERSEUETE | B IHE
RUEYDRQAIN | FEU | BUPLLE
MBS B2 SR
Sl AR | SRS OnERy

EREROE-CEY MU ERMEIH S
SMESCMMEAEE W 8 BICHRE
ERSCERELUT | HEE R
W ERRER 1 - QRS
MR BT RN
EEQEREMEL

(SEatE)

| QHE LR
A SENEREORE
SRR

X

+
4
'
REVEREE Bomy
BENHAEKHOCHE | E@C-WR-ol IR | MakHOEEY R
FREEROUHEL | o BECERNEE | SRR
BEAUES BRI EY OR¥ L E RERBESTIhogs
EEOPERRECHERE | » ERN-Iw0EE | Y G EREe-EE
WK PG ENE | LSRR W EERE | SR Ul W
4 LCHNORE N’ BERALe| BhMENESEE

HHERMUETE- B

SER NS -

B BED miElne

ERSHEE RS | MED SRCEERE

AEEECHEENE
RIPow"

TR REH TR
BREQERRROHE
CER T HELE
HE EEREA s
BISIRERERE (H -
0l O EERRE
R EEERReVEE
WG ZH" e

= 1)

ASOEE ERIE. FHEHBEICESESE (0.4
). BRliE. B<eLiEsEt) (0.2

—
—_—
—_—

FITHPELY

¥



[EReE]

« SZERITERL ! AR ! CEFSh D)
« INRISEFRZTHEHEMNS, GBS ! CGEFTH4)
« AVRYES, MBEREGTE (RBRRBEGTLE)

[f#R%K]
« FEFELEGL — BREMICFATHE
c RR(REZERZTEITS! !

o« FEFEHZM<ITH(OYTELSLEYZEA . FRMICFFMA D)
« BERFEH(u)ZE/PMSKTH(EmERE/NKTSH)
« BN EES (TR PRIE(NTILAR) DIE A TERIETEA)




R<EVWEDHLHDHN- - -

A=, /SIEFEL !
BUZHEFEN THELEL !

B O[S E A RBE DB BDHE: - -

B 0D O 55D fEHT

i fHEt DBAFEIZ AT !
BH[CT+aoDFER ! !

Commercial stainless needle
diameter 650 pm

Commercial stainless needle
diameter 200 pm

At insertion, distance A is adjusted
narrowly to approximately 3 pm /

Enlargement

Straight shaped mimicking
mosquito labrum

Jagged shaped mimicking
mosquito maxilla

Silicon needle
Width; 15 pm

Silicon needle
Width; 30 pm [

-

Commercial stainless needle
diameter 200 um
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Temperature Pneumothorax Blood pressure
monitor monitor

To
respirator
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c:EmtmI salme mosqultoD 5% Lido.
heads

—
o

CO,
monitor

w

Recording electrode Inlet for irrigating solution

W DVE K k7% A LEARIHZE Rt

Frequency of firing (Hz)
o

Pinch

L ] L ] [ 1 L 1)

control saline mosquito heads 0.5% Lido.
Derouiche S et al., Pain. 2021
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