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Discharge Pattern and Projection of Pinna Primary Afferents to the
Spinal Cord Involved in the Scratch Reflex of the Cat

— A Study by Neurophysiological and Histological Methods —

Yoichi KUROSAWA
Department of Physiology (Section 2), Sapporo Medical College
(Chief : Prof. M. Aoki)

The present study was undertaken to clarify the afferent system of the cat scratch reflex. First,
the discharge properties of mechanoreceptive units from the pinna skin were studied neurophysiologi-
cally using microelectrodes in C1 spinalized cats. Then the projection of the pinna afferents to the
spinal cord was traced anterogradely by the WGA-HRP (conjugates of horseradish peroxidase with
wheat germ agglutinin) method histologically.

1D Tactile or electrical (rectangular pulses of 1 ms duration, 50 Hz) stimuli were applied to the
skin surface covering the bursella, scapha, or dorsal basal part of the pinna receptive fields (RFs).
After sectioning C2 and C3 dorsal roots, electromyographic recordings from ipsilateral hindlimb
muscles did not exhibit any scratching rhythm. In immobilized cats, the rhythmic discharge of fictive
scratch reflex was recorded in n. gastrocnemius ipsilaterally and causative pinna afferent impulses
were simultaneously recorded using tungsten microelectrodes inserted into the C2 dorsal root ganglion
(DRG) or dorsal root.

Fifty mechanoreceptive units were recorded in total; 19 rapidly adapting (RA), 4 slowly adapt-
ing (SA) touch units and 27 hair follicle units. Fictive scratch reflex was elicited only when RA
touch units responded to the pinna tactile stimuli. The latencies of scratching rhythm from the unit
afferent impulses ranged from 1.5 to 6.0 (mean: 3.6) seconds. Rhythmic discharge (mean 4.2 Hz)
was maintained during the nonrhythmic afferent impulses (mean: 32 impulses/second).

Fictive scratching rhythm was also elicited when RA touch units were activated by electrical
stimuli to the pinna RFs. Nerve conduction velocities of RA touch units ranged from 18.0 to 495
(mean 35.6) m/s.

2) WGA-HRP solution (5-10%, 1.5-2.5 x1) was injected into the C2 DRG. After a 24-48 hours
survival period, frozen sections (60 xm thickness) of the cervical cord from Cl to C4 segments were
cut transversely or longitudinally. Labeled dorsal root fibers were traced rostrally to the middle part
of C1 segment and caudally to the lower end of C3 segment. The HRP-labeled granules were ob-
served in the ipsilateral Rexed’s laminae I-III and partly in IV.

These results suggest that pinna afferents involved in the scratch reflex are thin myelinated
axons from RA touch receptors and terminate in the ipsilateral spinal dorsal horn of Rexed’s lami-
nae I-1II from C1 to C3 segments. (Received October 21, 1986 and accepted November 26, 1986)
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Fig. 1 Schematic diagram of the stimulation and
recording setup. The spinal cord was tran-
sected at the Ist cervical (C1) level about 5mm
caudal to the obex. Electrical stimuli (50Hz,
duration Ims) were applied to the pinna recep-
tive field (scapha margin or bursella) using
bipolar spiral electrodes. Primary afferent
unit activities from the pinna were recorded
with tungsten microelectrodes in the C2 dorsal
root ganglion (DRG). Electrical activity
(electroneurogram) of n. gastrocnemius
medialis and lateralis of ipsilateral limb was
recorded using bipolar wire electrodes. Pre-
sumed spinal descending pathway is shown by
the dotted line.
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Fig. 2 Effects of sectioning C1-C3 dorsal roots on scratch reflex discharge. Electromyograms (EMG) were

recorded from selected muscles of the ipsilateral hindlimb.

In each pair of traces, the upper trace

shows EMG from the gastrocnemius muscle (Gastroc.) and the lower trace from the tibialis anterior
muscle (Tib. ant.). Pinna natural stimulation was delivered during a period indicated by the dotted
lines. Scapha was stimulated in A, B, C and then bursella was stimulated in D and E. EMGs were
recorded before (A) and after sectioning in the order of the C1(B), C2(C, D) and C3(E) dorsal roots.

Scale: 1 sec, 200uV.
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Table 1 The types and distribution of mechanoveceplive unils.
Pinna receptive field location
Receptor type scapha scapha scapha dorsal ventral Total
tip anterior posteyior bursella basal central
margin margin part part
Hair unit 6 4 1 6 8 2 27
G 0 0 1 0 7 0 8
D 3 1 0 0 0 1 5
Touch unit 5 3 3 4 8 0 23
RA A1) 21) 3(2) 3(2) 7(1) 0 19(7)
SA 1 1 0 1 1 0 4

Number in parentheses: No. of RA units with discharges in synchrony with scratching rhythm.
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@& D-Hair

®

/‘_Dorsal Ventral

Tem

Fig. 3 Distribution of receptive fields of various types

of pinna mechanoreceptive units in and around
the receptive field (indicated by dotted line) of
the scratch reflex. Dorsal and ventral views of
the left pinna are shown. Four types of units
are represented; enclosed dotted area: RA
touch units, enclosed hatched area: SA touch
units, enclosed open area: G hair units, filled
area : D-hair units.
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Fig. 4 Discharge patterns of rapidly and slowly adapting (RA and SA) touch units elicited by repeated
stimulations to receptive areas. Horizontal bars indicate approximate duration of mechanical pres-
sure on the pinna by the glass probe. Upper trace shows RA unit activity of phasic response.
Lower trace shows SA unit activity of tonic response. ~ Both units did not respond to gentle brushing
of tips of hairs. Scale: 1 sec.

A: b
C2 DRG spike 67 C: RA touch
4 -]
) - ’_IILI_‘
. [] .
7] -—
, 5%7 D: hair
8 §
B: total N =24 o
) % 9
: : ]
. 4
84 ] E: sA touch
s
2 2
o 0 10 20 30 f 40 50 60 m/s 0 ] 10 20 f30 40 50 60 m/s
Conduction velocity . Conduction velocity

Fig. 5 Histogram of nerve conduction velocities of the various types of units. A: a soma action potential

" recorded from a single ganglion cell. This action potential was recorded with a tungsten microelec-

trode inserted into the left C2 DRG cell by repetitive (50 Hz) electrical stimulation to the cor-

responding pinna receptive field of an RA touch unit. Upward deflection is positive. The left upper

arrow indicates the stimulus artifact. Conduction velocities were estimated from the peak latency of

the spike and the distance between the stimulating and the recording sites. Scale: 5ms, ImV. B:

histogram of conduction velocities for the total sample. Right-hand histograms (C, D, and E) show

the distributions of conduction velocities of three types of units, Mean conduction velocities are
indicated by arrows.
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C Rt.dorsal

Cz Dorsal Horn
< Neuron o
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Fig. 6 Relation between RA touch unit discharge and scratching rhythm. In the continuous records in A, B

and C, each upper trace shows RA touch unit activity recorded from C2 DRG in A, C2 dorsal root
fiber in B and C2 dorsal horn in C, respectively. Every lower trace shows burst discharges of n.
gastrocnemius (Gastroc. N.) during ipsilateral fictive scratching. Downward arrows indicate the
stimulus onset and upward arrows indicate stimulus termination. Inset shows the receptive area of
each unit on the pinna marked by the enclosed dotted area.
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B U R4HESR & Z h & 13ITRIBHICH X /- scratching
rhythm & OERIBIGRY, 7HO==» + D 12 BEORST
EBWTFHR-(Table2). RA==y 'R EL
Th b scratching rhythm 238 & 2 ¢RI (onset
latency from beginning of unit discharge) iz,
1.5~6.0(3.6+1.5)FTH - 7z. Scratching rhythm
DFERFENL, 2.4~8.5 (5.2+1.9) ¥, v X248
1%, 3.5~5.0 4.2+0.H HztH>%. RA==y }
DREFAEL, P (&R FHHERD 4~55 (32+
13), ®mAT50~125(84+23) 1 v <A R/FTH - e

T At
T AT

A T

1)

dGastroc. N on

Fig. 7

¥
Off

1sec

Scratching rhythm elicited by electrical stimulation (elect. stim.) of the pinna recetive field. Upper

trace shows RA touch unit activity recorded from C2 DRG corresponding to pinna electrical stimula-
tion (frequency 50 Hz, duration 1 ms). In lower trace, activity of n. gastrocnemius (Gastroc. n.) is
shown. Upward arrow indicates the stimulus onset and downward arrow indicates the stimulus

termination.

Table 2 RA touch unit discharges in synchrony with scratching rhythm by matural stimulation.

Exp.  Unit Onset lateney Period of Frequency of Frequency of Period of
No. No. from unit scratching scratching unit discharge residual
discharge (sec) rhythm (sec) rhythm (Hz) Max. Mean (imp./s) rhythm (sec)
2 1 5.0 7.0 3.5-4.0 70 22 —1.0
2 1.5 8.5 3.5 80 24 2.3
13 4.4 5.6 4.0 100 30 0
16 2.6 3.8 4.0 50 24
5 6 1.5 4.7 5.0 55 4 0
” 3.0 4.7 4.5 95 35 0.5
” 6.0 5.4 4.5 125 28 0.3
6 4 5.0 2.8 4.4 100 55 —0.8
” 6.0 2.4 4.0 95 38 —-1.0
4 2.6 4.5 4.5 110 36 0.5
7 6 2.9 4.3 4.3 65 50 0.3
” 2.9 8.5 4.2 60 40 3.0
Mean+S.D. 3.6+1.5 5.2%+1.9 4.2+0.4 83.7 32.2 0.3£1.2
+22.8 +12.9
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Scratching rhythm o L#8, SHHOAEFIC==» t
REFENBEEOEPHNE LT T Lo
Scratching rhythm % TEERE & RA = = » + DRt
DT & OBIf%RIL, scratching rhythm 23= = o
P REHETHELFEEOMBEERTHINH (6 ED, &
BRI 0 2R TFA3E, == FFERT
i AOER B2 3 ETH oo, ETE—
1.0~4+3.0 WogBEIhch, FHTHE+H0.321.2
BThot.

i, BEAESHBICIEEL TEL T RA ==
FOREER L C k& 3IF R A U e scratching
rhythm & OEEIBIFHR%, 6 BD== v + D 16 BIORIT
CR\TH~F: (Table 3).

RA == v t DFEIHE U T scratching rhythm

I3

FLBRER 5

N x5 % T o R (onset latency) %, 0.6~
7.4(1.8+1.8)%, scratching rhythm o gL,
1.2~5.6 (3.3x1. 10 B, ¥ X » 0 ¥,
3.5~5.0 (4.5+0.5) Hz T # - . Scratching
rhythm O TR & RA == » F BFOKT KO
R4y, —~1.7~+0.6(—0.2+0.6)% T, scratching
rhythm 7i= = » + REHE T AIKHLH1236 [, 12T
EIc &5 A4 E, ==y FRBRERTHRILKEDS
FNR6EITH -, H#RA==» F OREHEL W
Fhof Tt REEE, 0 Hz T3, 11 RIGL
Tufe. LsL, FIBOERE % 100 Hz DL EickhiFs &, #
ROFBEAN e BERE E7e D, 11O < 72 D6
% h - 7o (Fig. 8). RA=z=y 5B 1EHD=2=y
PR B 8 EIORIT T, TORMER LI

Table 3 Touch unit discharges in synchromy with scraiching rhythm by electvical stimulation.

Exp. Unit Onset latency Period of Frequency of Period of Stim. Conduction
No. No. from elect. scratching scratching residual sites velocity
stim. (sec) rhythm (sec) rhythm (Hz) rhythm (sec) (m/s)
2 1 (RA) 1.2 3.0 3.5 —0.4 scapha —
4 1 (RA) scratch (—) scapha tip 49.5
2 (RA) ” ” 44.3
4 (SA) ” ” 38.0
5 6 (RA 3.5 4.6 4.5 0 bursella 36.0
” 1.3 1.8 5.0 0
6 1 (RA) 1.0 4.8 5.0 0 dorsal 38.7
” 1.0 3.0 5.0 0 basal
4 (RA) 3.0 3.8 4.0 0.4 bursella 18.0
5 (SA) scratch (—) ” 11.3
7 1 (RA) 1.1 3.0 5.0 0.2 scapha
” 0.8 1.8 4.2 —0.5 tip-ant.
” 0.6 3.0 5.0 0.5
” 0.6 5.6 5.0 —-1.3 30.6
” 0.8 3.0 5.0 0.4
” 0.9 1.2 5.0 0.6
” 0.8 3.9 4.7 0.3
” 1.2 3.2 3.7 -0.3
2 (SA) 1.0 3.3 3.7 0 dorsal basal 34.0
6 (RA 3.9 3.4 3.7 -0.8 -scapha 26.7
” 7.4 3.4 4.3 —-1.7 post.
8 5 (RA) scratch (—) bursella 34.5
6 (SA) ” ventral scapha 20.5
9 (RA) ” bursella 36.0
13 (RA) ” ” 40.5
Mean=+SD —0.2+0.6 35.6+8.7
= 1.8+1.8 3.3x1.1 .510.
Total (RA) ; 03 (n=16) (n=10)
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10 Hz

30Hz

50Hz

100Hz

200Hz

% 2 Scratch reflex ®k.0% 23

0.5sec

Fig. 8 Responses of pinna afferent impulses to varying frequencies of pinna electrical stimulation. Until 50

Hz of electrical stimulation, each afferent impulse corresponds to every pulse.

In the case when the

stimulus frequency was above 100 Hz, the afferent impulses did not correspond. Stimulus artifacts

are indicated by dots below the impulses.

Upward arrow indicates a stimulus onset.

Electrical

stimulation is delivered during a period indicated by a black bar at the bottom.

13 K scratch reflex 234U, &R AT TOMHE DK
MBA R A —E T\ F M & B 7z (Table 3, Exp. 7,
Unit 1).

FISHZ 1 oo SA == » + T3, BENESHIBCE
2T REHEBHVE U T 5 #ifE A scratch reflex 23
x5 ongEEsht (Table3, Exp. 7, Unit2).
3:5 ENROBREENEBAET

3:5:1 JEAIBATOILE

WGA-HRP » HRP KEHOHE AR, BETRL-
Ty, EdicEA LT C2DRG £l < v - T
e o DRG Ml b e b,

3:5-2 HEEMMEIC B HET

WGA-HRP #EAGITIE, Bkt a G CL v~
DhREAED S C3 V<1 Tk, C4HHEETok
FAIKEABEROC h L BT 5 RIcRo o (Fig. 9).
HRP EAfITIE, Cl v~ Fomnt C2 v~ FiE

TEEHMSME BT X 2o (Fig. 10). 25, HAKA
BHATORMEOE#RD SN rHb L, Cly~1Ti,
s, C2 v ~Tix, HRP ZEAfIO—ERT
PRI e R A A SR T a0 I A IR TR &,
C3 v LTy, AMUlECHER S hiciiEmnidld b
7= (Fig. 11).

3.5-3 BHEMEMIE ToOEEBRENSTH
WGA-HRP 3 Afi o> C1-C2 85 RIRHEWT IR T 12,
[-MEoRA, SHMUBICH > THEIC B2 R D
7-. C2-C3 o Ripcd 1-MED, A, FMlEIH -

TR ARSI, SMUBDO TS, Lvd &
DR E T - e (Fig 12). 11, IVEoOHRER

T B o N B AR A R T, BhERARAE 28]
WRTEIC & - T ARIc 7 B0 T, B R & IEHEC [FE
T5ZLIZRETH T
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Fig. 9 Dark-field photomicrograph showing WGA-HRP (wheat germ agglutinin conjugated to horseradish
peroxidase) stained dorsal root afferent fiber in the caudal 3rd cervical segment. WGA-HRP was
injected into the left C2 DRG. Note the typical reaction granules formed with tetramethylbenzidine,
indicated by an arrow. The border between the gray and white matter is indicated by the broken
line. Thickness of the longitudinal section is 60um. Abbreviations used; G: gray matter, W : white
matter. Inset shows position in the dorsal horn.

Fig. 10 Schematic representation of the rostro-caudal projection of the C2 dorsal root fiber in the cervical dorsal
horn. WGA-HRP was injected into the left C2 DRG and for comparison, HRP was injected into the right
C2 DRG. In addition to longitudinal section which is cut at the level of dorsal horn (indicated by broken
line), transverse section is shown in each end of the cervical segment. The dotted line shows the HRP
stained fiber. The medial fissure and the border between the gray and white matter are outlined.

Fig. 11 Various distribution patterns of HRP stained fiber in longitudinal plane. Format is the same as in Fig. 10.

Fig. 12 Drawing of the C2 dorsal horn to show HRP stained fiber granules 2 days after WGA-HRP injection into
ipsilateral C2 DRG. Cytoarchitectonical layers according to Rexed (’54) are indicated by roman numerals
in the upper drawing. Dorsal horn in the upper trace is magnified by about 5X as shown in the lower trace.
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4 = =

4-1 C1-C3 #£AR{IMTRER

Sherrington' 3, F &V~ ChiER 280K L 2B
Bx o T, KEEE, SRR oMY 8
LTh, Cl, C2, C3IBBoENrZEBLTE L, B
frrheER(concha) % Bk < BN ZAREF O BHARBIT L -
< scratch reflex BSEX A2 L ABEL 5. ¥,
Y TS L HRP i L B, B4
SRELLOROBHEOBTHA O vy, Fiw C1-C3
VLt b, i scapha 2 H0 AJNE C2 v v
~, bursella 2:6D AJI13 C2, C3 v~ DEBE~E
AB I Edbh ot ABIFEEOTMERORED, =
NHOREE I —F LTV

4.2 BESEI=9 FOENALTOXGERTED

B

3 OBNHLOBRER= = v b ORGFIEE O
&, B, ZEBOSHEABREISOLIHA
Bt B iy, Weddell ef al.?”, Miller and
Weddell® 13, 7+ T b #HB¥HRUES AR
L CBRT B v FOERHEARBIC X
D, KENGE» D 2 BEOBME A=~ = » + EE
234 ARG TE, 5, 207 ELABE== v b, 27 @H
iz = T, EHKEBERETH-T. HHXIH
LOZEFOHEN ETOSMS AT 5. KPFRET
3, FBf==y F OINBERETHHENE 5T L
2L, SAfi= =y P L IKAKUERDONIC. T
iz, x=2lvyrFoBRRECERNT 201 LAR
.

4.3 HAROBMENGERE

AR CANEREE= = v F OEERER, ¥
S EFCHEShEFNOBEMZ A== » F OEEREY
(30 m/s A AE S %\ ) L IZIER B b » T
fo. F 2 0BERETHENSOR 2 =y b OREE
RO I BOMEL D 20~30m/sEL . ZOEBL
LT, R TIz& 4« DR LM b (tapering) %
WIS T A BHEOBERNEL T AR E
LTRSS,

4.4 Scratch reflex (Cf5+5ENMOBREFI= v ‘

I~
Scratch reflex i¥, RA fili==y 23BN BEOHLS
IR T MR ECIEE LTRGBS YA
R E, By P ABOBHEICLEL TH
HERAE U R EE o - . —Hoflcw, B
NEEDEERH - THE R A I 2 -8, RAfh== o

FLBRER RE

F DFeEHEEY & fictive scratching rhythm 2303 [F)RF
TR T X

ENSTAFLESNE G0 H) LAckd o oREHR
LB EAEELD IRCHREL TS, ARET,
BMZAE= = v P IENERIFBHRE S 50 Hz ¥ Tix
chél 1 DBEERL T, Zhl EoRBRE
TREFORENBERG L700 11 OXIE A LR
oot TORERRAELT, MERHBSTVHLYS
JEi (adaptation) HEE &7z L HERIZ D,

4D SAfh==v D 5H, 1T, BNOER
TS LT A U R FHEENTE - T scratch reflex
DELLONEE TS, L, ZoFTHESH
BIhENERoBmEIMETH Y, MEMETIX
P BEEhd o2 E0vD, fEOHERD, o RA
2=y P AFBINIAIEESELD B.

AR TRENOBARIE L U TMERED 2%
WELER AT B L5 BN 2 e h - Fo. Scratch
reflex D AT & LT, FERRBITIGETHERD C#
Mk == » FABRSE LTS TRERLESL Y, &
EDERERED: DL, FHEF 2BER T RAM= =
FARLREORBIHES LTV L LIs 3D,

RAfi= = r ORENEE & Zh & @EARCELS
scratching rhythm & OBSHIBIREZFATHB L, fE
HE e ESHBOBETENBD LRI &R0 FH
fE% L+ 5 &, BEXFEEOHY, AEMNBEICE
NTHEMS B = =y b O X5 E B & scratching
rhythm & OBItARRT, T REORFMZE —E TR
HELD -, ZHESKFIEOF»BARBC X
T O HRANCROBEREHEEL IR S BedLEZ
bhb.

4:5 ENMROBEOEHAET

C2 DRG 7 5E5HHAN~DO— KRR LIERIEDEST
RO Lo, C2 DRG RUr C2 iR E
iz, BEHERCY - THEXLh %, Szentdgothai
and Kiss®® 3, & =oisdl C2 DRGcfgEY 5%, C2
HmBEYE (substantia gelatinosa) o #MaIEE K 8 C2
LR ERRICE N2 RS . —F, Shriver et
a. Wi rnl, A0 CLBIEAERTS L, BHE
#er C2 L TEREOAUEICA b, EIlE, IV
BT - T i, BERER AR C2 iR
Mo TR, C3, C4ggfIzcHDLA, L, IVEI
C2 U= L h BBVWEMNR LI .. ThbHOWEL, &
e C2 DRG A~ WGA-HRP 2 A L THE LR
5% - s o BN ViR AV

WGA-HRP . HRP #k£#n C2 DRGizehAniE
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ALTBITiL, ZEOHE H HHRL-TkH, DRG
REACL->THEHEAOREETYEET 52,
WGA-HRP 052 T\ 5 2 & NET I hie. L
L, FHE T, AT WGA-HRP KEWE 2
BfefciiB L TvieoT, SEEOEEC Y -
WIERETT, BIEIRIAE 5 B> TV B0 F TiRE5
ZENTER. BASAFCRFHLT WGA-HRP %
HEAL, Z o transganglionic transport'*16356) 2.7
AL TEBPROENROBREETE NS - & ASLE
THB.

B 5ZBRICHEFKT 5 —KRROEREOTHIE
17, REEXDE 1, HRP 0MBRAEAEI L - T
B L A TRNLR TV B2, EE LA TOH
HFRSOHHRDI-bic. BEEARE L=y P
DT, ZOHERAWT, scratch reflex 1zBi53 %
FAROBHED TR AET R ORIEER 2 X 588k
TBHZENFRETH 5.

4+6 Scratch reflex D EFA Y X LEBEEBEOE

FESRMR U X LREHFE

AW CiE, C2 DRG 25 DML 2 C3 Tt
WETHEICNS Z EPEBFRCET SN 58
o, C-Uv_ricFETS LRI K
=a—n VEMBAEEMCREL, XY EAESE
T3 EHEINS Y X AR EEE (rhythm generator)
EDBRMREHENDBLEND B.

ek X v Z o rhythm generator (IEEf LV~
ThHEHEINTERLY, Lal, &, Arshavsky ef
al. My, C3, CAVv A OBFHMERF= 2 — a2 viisa
D _FRHRLRST (fictive locomotion) @ 1 X AT
BUCEEARE LI LTV A I ERBELTERD,
Zh—3EB scratch reflex &3t 1 7 rhythm genera-
tor THATREM D AE LU T &7,

5 #& E ]

Scratch reflex D ANRE A 2FH 0BRSS A=
=y F ORHBUERCTOBE, BALToSH %,
Cl C&Ul L oBgi & o CHSEA BT~ X
L, BAZRELHLO—EROERE OB 25
BT THEBSF B .

1) BAZBEEFHLORLBHEOBFHBEAD L <
N TR Hicsd C1-C3 BBD UM #4T » 1. C2 £C3
BEOTAELYIMT % L, FOBENSZETARBLC
& AR C scratching rhythm #2805 7 - 7o,

2) BENZAEFHHERBL -8, C2DRG &5\
2 C2BBRIA L 7B NEB D SO MR G L v,

* = Scratch reflex o .05% 21

EITH0 BOBEZ A== v FHBIELI. 23 Eilf
==y (19 ERIEGYE, 4 ESEIERE), 27 @i
EQ=a=v + (BBEGH) THo7o.

(3) 19 EoEMEEKM==» tD5L TETE, F
NZBGFOMERBUCIEE L TROESRSHEE % Bt
L7t 1.5~6.0 (F1#53.6) #oEREIRS g &
Rl D BERE 4% 52 & fictive scratching rhythm (43
4.2Hz) @ TcEL. 20V XAk, EROBITR
SHEBIMEEHED 0.3~3.0 BRI 7o foBEEOK
BEF== v + PHENBIOGE L TRHESYET
7-HF13, scratching rhythm (3#2 & 7o - 7o,

@) BNZABFOBIHBRCL >~ THERIhIAAS
17 OER LHEI R AEIEEE = = v F ORR
fREHEE 1 18.0~49.5 (F#35.6) m/s TH - 7=

(6) WGA-HRP k¥ % C2 DRG ~EAL, E#H
BRDHRLBEHLEHEA T CEBY L. ERGHY
YRR i Cl BHich R %5 C3 BAET T o & <8k
TE 7o, BARERMEL RO Rexed 1-18, —IFit
IVBIZ3RD 7.

LA EDORED &, scratch reflex o BEA RO
FENFIGSEZ AR DO EREHETH D,
il C1 25 C3 BEFiD B85 Rexed [ -MIB~EET
L EHEIN.

o
Maekrzdedicn, MBS BKEZEBEY ELL
EAR BEECESCRLET. ¥, TIRKCELE
BEREBE Ao BEEE 1 HE BR BEE
B OV e i e e B D B OB E A
Pl BEh A L E
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