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Dear Participants, #HEHREEL

® In this test, you have been given the following 2 tasks: (st mEHERESR

Task I: The response of the rat cerebral cortex to skin stimulation (25 points)

Task II: Anatomy of spider (24 points)

AGABRZH e T A TAE
— + BRI Jes 1 B2 ) SO (25 47)
. WRRAOAET (24 27)

® Write down your results and answers in the Answer Sheet. Answers written in the</[#}im: B MR A

Question Paper will not be evaluated.

ExOEEE (EFE ) b SR FES

® Please make sure that you have received all the materials listed for each task. If any oﬁ/[*ﬁm: REERE &R

the listed items is missing, please raise your hand.

HEEER T A BERast - AARY D ERT -

® If you have any problem with your computer, raise your hand. « —(®RiE: ERBRRER

VA (TR BT -

=4

® Stop answering and put down your pencil immediately after the end bell rings. The</{*mt: RE RN

supervisor will collect the Question Paper and the Answer Sheet.
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Note: All animals used in the pictures and the described experiments were treated according

to_quidelines approved by the institutional animal care and use committee and

conformed to the NIH guidelines on care and use of animals in research.
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PHYSIOLOGY AND ANATOMY

A P B |
This practical test is composed of 2 tasks.

AT E AR I TAFE -

TASK 1. (25 points) The response of the rat cerebral cortex to skin stimulation

— + (2543 B B 3 R R A POE

Welcome to the Electro-Physiology Laboratory! #ullsk e 4 M g e A oy 0 FEM, ]

[=Re]

Today you are going to examine one of the principles of how the brain works. This test is
composed of 4 parts: one background section on how electrophysiological experiments are
conducted and three experimental sections. You are required to answer a total of 15 questions by

analyzing data presented on screen.

S RATAT UGS E(E R - B E EEPUE Gy © — B S R S R R A BN (o]

{E - BRIEr SEORHEE — (R85 » (RIS FFTR 2 T EORHEIE 15 (R - A R e

(thX0) ZH4MBREE, (b J
% (B

The home-page photo of the notebook computer shows the tools and equipment used in an

electrophysiology laboratory.

BRI A B R BT ([ S A P B o T FH Y S

Press #8757 b5 @ above the photo
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The primary somatosensory (S1) cortex receives tactile information from a specific body
surface region. These specialized receptive areas in the human brain is shown in Figure 1. A

similar body representation within the rat S1 (Fig. 2) will be created from these experiments.

R A G BRI (S1) K7 T RE 197 <2 o PR 1t Sefg ) A S AT » N\ KCHES P R 32

@ B 1 e AEr e o] A B0 SLAARE D) -

Press % c or o

i i =k #Re: FL (P30 FEBR,
1. Background information _E SR&#} i T2 }

05

1.1 Skull immobilization with brain exposure

The stereotaxic device is used to immobilize the skull (Fig. 3). The incisor bar is adjusted to
make the skull surface horizontal (Fig. 4). Following a scalp incision, a hole is drilled in the skull
over the location of S1, and a recording electrode (a red, moving needle) is inserted into the brain
(Fig. 5). A micro-driver is used to move the electrode downward (25 um/step) from the surface

into the brain (Fig. 6).

1.1 FEHEEE
UHASE DS EEE (B 3) > P o H DS TEE i B R R 2 K (8 4) - VIBHTEEY /[%,;%')5 FH: Batang, () HX }
#R4k: FE: NS Mincho )
& {E5EE SL{UE FOTH—(fF - K—Srsk ARt (ALE2EIE1EE) i ARSI (BS) - —  (w=e: ;_&3: Batang )
fecltl s FH DURFPE B[R] 68 (25 nmistep) » R THIE AR (] 6), Hostie, SR (T FR, (R J

PressiZ or | 7-9
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1.2 S1 neuronal response following skin stimulation

The rat skin can be stimulated either mechanically with a cotton probe or electrically with an
electrode. Following the electrical stimulation of forepaw digit (Fig—Fig. 7; a white, moving
arrow), S1 neuronal activity is recorded using an electrode (Fig—Fig. 7; a red, moving needle).

Using an oscilloscope (Fig—Fig. 8), S1 neuronal activity can be visualized (Fig—Fig. 9).

1.2 J7E RIS HIST (HAE S

T A ) BRI R » E AR R e (B 7 (B0 BE W BT )
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SRS ) B
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Press % c or @

When an S1 neuron is responsive to the stimulation of a body part, the body part is within the

1.3 Response histogram

receptive field (RF) of the neuron; a neuron does not show any response to the stimulation of
body parts outside of its specified RF.

13 R {E
S AT L (RIS I RS - P B ) BV T B2 8 (RF)

W - (AT SRR I 2 S B EGER (R S E -

Using the amplifier (Fig. 10) and the analyzer (Fig. 11), activities of many S1 neurons
surrounding the electrode can be recorded (Fig. 12; left panel). Subsequently, single neuronal
activities can be isolated (Fig. 12; spikes on the right panel). To quantify the S1 neuronal
responses, the stimulation of the body part is repeated within a certain period of time, and the

action potentials are accumulated to produce a histogram (Fig. 13). In the histogram, the X-axis
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stands for time (ms) before (-), the exact moment of (0), and after (+) stimulation. The Y-axis

represents the mean firing rate (Hz) within the recorded neuron.
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2. S1 neuronal response to forepaw digit stimulation «/[*gi};gb: Flie Zfe 0 8 EM&: }

X T B T R R B
For the location of recording electrode, x-y coordinates are drawn over the skull (Fig. 14). Theﬁ ngtﬂ:: M H—1T 1

2.1. Forepaw digit region in S1 #1e: ROEE ERA%: 0 B FRAE }

2. .
iR Ef%R: 0 %E, ’FEJ?]%EPXE‘T—EEE
KX FhE IR

point where three bones meet (the bregma) is the origin (0, 0) of the coordinate system. Previous
investigations reported that the point (0.3, 4.3) (Fig. 15) is one of the responding spots for
stimulation of the 2" forepaw digit (Fig. 16).
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Press $% c or @

2.2. Mechanical stimulation

To find the general boundaries of the S1 region responding to stimulation of a specific skin
area, it is better to perform mechanical stimulation prior to electrical stimulation. A recording
electrode is positioned above the coordinate (0.3, 4.3) and is lowered stepwise at 25 pm/step (Fig.
17; a red, moving needle). The responses to mechanical stimulation of the 2" forepaw digit are

given in Table 2.2

2.2, TR AT

B PR 15 51 7 e DR ST koY o7 e [~ S R e S St A T AP P B Yl it

Batang

FH: (%3)Batang, (FX) J

#e:

FE: (&X)Batang, (FX) }

KSR (0.3, 43) PSS TE - GAE 25 wnstepiFb il (Fig. 17; STEnfs@ipt  (Geton

) « RS AR RIS 4 U TEAI 4 2.2 BT - 2

=
X (

Eile
=SR]

)

(thX0) ZH4MBAEE, (h J




IBO 2010 KOREA
PRACTICAL TEST 2
PHYSIOLOGY AND ANATOMY

e

*ﬁitﬂ:.- FH: (hX) FEEAE,
) BX (8

B

*ﬁ:‘n\’.ﬂ: FH: (hX) #HiRAkE,
) X ("‘

RG]

B

Table 2.2

Fig. Depth Area of S1 response to S1 Response to +—(#=k1e: 788 1.5 &S )

(number of steps) skin stimulation | skin stimulation joint movement
PEIE (REO EFCRORY | SLEPRERLY | SLMMAEBINIE | | # FE, 0 wewn. @ |
s R HE \B%m for TR F30 HHERR, (5 J
18 0-30 Broad & Weak 55, no 3 A oy o0 M, }
- Wi T2 (F0 HERE, (6 }
19 31-48 Tip il Strong 58 no Bt GE 15 BB )
Rl TR B30 FEHE (5 J
20 49-60 Broad & Weak 55 Strong 58 *ﬂ"‘x%@f*” P }
)
)
J

mw: FE: (hX) HETEE
PressiZ or / X) X <D,g)

2.3 Electrical stimulation

A stimulating electrode is inserted into the 2™ forepaw digit, whereas the recording electrode is
inserted into the S1. The measured distance from the stimulating electrode to the recording one is
12 cm. The response of the S1 neuron to weak and strong stimuli is shown in Table 2.3. and

Figures 21 and 22. (Note the pop-up histogram at the bottom in both actions.).

23 & Batfe: TR (F0 HERE, J
RS S HE AR SE Rt - MiERCsR S A ST - SR HRLSIES Blaesp st > (#stie: #2: Batang )
BEEE R 12 cm - S1YECTT SR SIRIMAIS E 40% 2.3. K 21 22600 (EE_F Tk (#afk: $2: Batang )
B B - mtﬂ:- FE: Batang )

CFR: (hX) #EARE. (B
S() EPS( &)

Table 2.3
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Action

#E

Stimulus to 2" forepaw digit
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Response of S1 neuron

S1 tHEE T

(st

EE

)

’I'”Eiﬁﬂ:. FH: (F3)
) X

=

#himeaee,

e
=

*Eiﬁﬂ:- FH: (FX)
3

ﬁE

Cursor on 21

TR 21

Weak (0.1 mA) 55

No conspicuous spike

P N £

#imeae,

mw: FH: (P30
) X (A

=] I%)

HimeAe,

*ﬁiﬁﬂ: FH: (EP>‘<)

.l_\

#iimease,

*Eitﬂ: +*u=<q=jc>
X) Bx% (AE)

Cursor on 22

IFIEAE 22

Strong (2 mA) 5&

One conspicuous spike

—{EIHEE I

#imeAke,

*ﬁ:‘&ﬂ: -T-§-_ (#30)

#imeAke,

/{ Dlg
\[#ﬁiﬂt FU: (H3X)
Dl%

11

imeAee,

#hie: @ £ 0 P F— 0}
FIJT




IBO 2010 KOREA
PRACTICAL TEST 2
PHYSIOLOGY AND ANATOMY

Q1. (1 point) Based on the results of mechanical and electrical stimulation, which of the

following statements is correct?

A. The strongest response to mechanical stimulation is observed in neurons at 0.5-
0.75 mm deep from the surface.

B. Neurons at a depth of 0.775-1.2 mm respond to the smallest skin area.

C. Neurons at a depth of 0.775-1.5 mm respond only to skin touch.
D. The thickness of the S1 cortex is less than Imm.
E. The firing rate (Hz) of S1 neurons has no correlation with stimulus intensity.
(1 ) TR RO BRI, 5 1IRCI{A] 75 TE A 2 k’{*ﬁﬂt faik Q152 Fx J
FIt, £—17: -1.52 Fx
\[miﬁﬂ:x%i (30 AR (P J
A EFFZF 0.5-0.75 mm YEFEfE > AT TEAH b M o S e g o ]
B. JEFE 0.775-1.2 mm pR A A% T 36 B/ NN o7 i T 4 2 e (R mH £ 092 2% )
C. &% 0.775-1.5 mm R A #IEE T FU R [ 1971 i
= 4 A X NG :
D. 51 S BSE dm, B e va

E. S1 1 LAY 2558 KR (Hz) B[54 S

e FR: (i) FHAe, (h
N X) X (i)

Q2. (1 point) Calculate the minimum (p) and maximum (q) velocities (unit: m/sec) of

information transmission from the digit to the S1.

(1 o)t EfE S REE 55 S1 (IR A/ [\ (p) K A() AR (BEfL mi/sec) (e wE )

Q3. (1 point) During the period of 6-15 ms after stimulation, what is the net increase in the mean

value (X ) of firing rate (Hz) evoked by strong (2 mA) stimulation?

(L S)F— T2 mAY 615 ms » Gk R(HAPFRINER V%L 2 Rl 72, @3 waE @ |

12
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2.4. Response to a gamma-aminobutyric acid (GABA) antagonist

GABA is a neurotransmitter in the brain. The response of the S1 neuron to weak and strong
stimuli following the topical application of a GABA antagonist (i.e., inhibitor of GABA action)
to the S1 cortex is shown in Table 2.4 and Figures 23 and 24. (Note the pop-up histogram at the

bottom in both cases.).

2.4. HGABA FETIRZ K JE

GABA il h (/e A {d e - {FS1 R R i HIGABA | (MIGABAR FEHII] —{ #stte: T )

Eil) 1% > S1 tfisr HomggRs S ERE TR 2.4 % [8] 23 ~ 24 CER T 57 IRV E R

#xe: B, MmH £ 0 Fx

e FR: (X)) HiEARE, (b
X) BX (5

ik B, M £ 0 Fx

fE]) -
e FR: (b)) FHAAR, (h
A X) BX (5
Table 2.4
Action Stimulus to 2" forepaw Response of S1 neuron (et )
EhE BRI EE BRI S1 JIKE T JE Baf: TR (F0 HERE, (6 ]
. : - #atie: FR: (PX) AR (b J
Cursor on 23 Weak (0.1 mA)55, No conspicuous spike SEZEZEDIE < X) FX (B
e FR: (hX) HiEEAER, (d
: : _ X) PX (AE
Cursor on 24 Strong (2 mA)5& Two conspicuous spikes BRI «| i =E (hx) F@FE (b }
X) X (B
ﬂ
)

Q4. (2 points) Based on the results of before and after the antagonist application, which of the

following statements is correct?

A. The net increase in the mean firing rate (Hz) of the first peak in histogram 24 is about
2.14 times of that of the peak in histogram 22.

B. After the antagonist application, the mean firing rates (Hz) always increase regardless of
stimulation intensity.

C. The GABA antagonist inhibits excitatory synaptic activity in the S1.

13
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D. Based on histogram 24, a net increase in the mean firing rate (Hz) for the first peak is 4.5

times of the one for the second peak.

E. The second peak in histogram 24 is not associated with S1 processing of the cutaneous

input from the digit.

(2 53) HRIE M NI DURA 1% 2 &5 5K, > IR 1E o 2

A. P8 KR (Ha) R IAT EL{PRIE] 24 BY 55— {lf = 1620 B EL{PRIE] 22 j=idea’y 2.14 4%

WAL M M 0.78 Fx, &
0.75 Fx, ¥—17: -0.78 Fx

T

B. e fHGRE » HAIFEDUEIZ EY P55 KA (Hz) e il

C. GABA FERIHIH] S1 YR HZEMENE

#Estie: FE: JRMERe

——{#Rie: ®1=

\[ﬁit_ﬂ:: b (%) PX
(&
)
)
)

A FR (X)) HESER (P

D. ARIZ ELRE 24 » 55— I 5 KR (H2) B3I R oS — Een 4.5 45

E. EL{R[E] 24 #Y55 — ideli S1 pm i Rk il Kz R ) (B A S .

X) BX (B&

hX (BE)

{1 w15

Press % < : or @

3. S1 neuronal response to hindpaw digit stimulation

S1 % D5 GREE SN

3.1 Electrical stimulation

3.1 Eiliy

Previous investigations reported that the point (-1.0, 2.5) is one of the responding spots for

hindpaw digit stimulation (Fig. 25).
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A recording electrode is lowered stepwise (25 pm/step) downward from the brain surface.

Responses of neurons at three locations (a=25 steps, b=41 steps, c=52 steps) along the vertical

track are recorded (Fig. 26).

Following strong (2mA) electrical stimulation of the 22, 3 and 4% hindpaw digits (Fig. 27),

responses of the three neurons at a, b, and ¢ are recorded (Fig. 29).

e EEHE M@
Fir, {788

HIA B S 1E e (-1.0, 2.5) JE R FERHREIN R ERE 2 — (Fig. 25).

BEETE 22
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steps, c=52 steps); = 1 5 5 MY FE > Bl sc st (Fig.
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3.2 Response to local anesthesia
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A local anesthetic drug applied to the 3™ hindpaw digit (Fig. 28, grey color) causes a sensory

R
F—17°

®E,
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ik % 0.05 T,

FJT

loss within 2 minutes, and the effect lasts for 30 minutes. Afterward, recovery of sensation
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gradually occurs. The drug effect completely disappears by 60 minutes post-application. When

#Re:

T
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T
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strong (2 mA) electrical stimulation is applied to the digit 40 minutes after drug application, the
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response of the three neurons is changed (Fig. 30)
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Q5. (1 point) Based on neural response before anesthesia (Fig. 29), choose the correct

statement.

IR R A S I (Fig. 29), BRI & HURGIC -

Case Neurons Stronger or longer response | Weaker or shorter response
EX]) T FR TR R S E B9 B Y [
A | Locations a, band ¢ 2% digit 31 digit
B | Locationsa, b and ¢ 41 digit 3 digit
C | Location b 4% digit 2™ digit
D | During 39 digit stimulation, neurons at locations a and ¢ have longer response
durations than neuron at location b.
1255 3 ARSI - fir aand ¢ AR HASTTELAT T b HHE AR IE
E | Locationa 4% digit Other digits
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Q6. (1 point) Based on neural response before anesthesia (Fig. 29), choose the correct statement.

SRR 7 (i, 29). SRS - MRk fE BRTANE
A. All three neurons respond to 4 digit stimulation. %g%&gﬁ;&%ﬁﬁg A }
i = (AR T 4 e S T T (st o ERAE 0L )
B. A single S1 neuron responds to the stimulation of only one digit.
B — S1 (T i R RDRCH [ e
C. Neurons at location a respond to the stimulation of more of the hindpaw digits than
neurons at location b.
{EAr B a UHE TR 1% Sk 6 2 FERAT (1 B b BYFHES T %
D. Neurons at location ¢ respond to the stimulation of more of the hindpaw digits than
neurons at location b.
TR E ¢ AYETT BRI (% St S ER AT (T B b BT & %
E. All three neurons receive convergent sensory information from two or more digits.
FiTA =B & T I e mafE e Y 2 ks e B e RS
e fE BEAS 2 8 )

18



IBO 2010 KOREA
PRACTICAL TEST 2
PHYSIOLOGY AND ANATOMY

Q7. (1 point) Based on the responses shown by the neurons in all three locations in Figs. 29 and

30, choose the incorrect statement.

REE=

(i B S U (Fig. 29 ke 30)FR. SRR TERER RO -

‘/‘
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#w=X: A -0.08
A% 0 B 178

. 78A:

%, iR B
EEfTS 20 %

%Xk A5 -0.08
Ftk: 0 24 1THE:

%, M &
EE TE 20 B
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*ﬁ:r—*\.ﬂ.’. E -0.08
(TEA:

’\53“ iR &
EiTS 20 B,

0 B 1THE:
TJ’]”#UC—T—@RSC—T—F&]E’JEEE&

#3ie: A -0.08
F#%: 0 25 478A:

~5, EiE E
RS 20 2

#Xk: A -0.08
FAtk: 0 2% 1THR:

A%, M &£
EE1TE 20 24

G L e E T

#®e: A -0.08
A#%: 0 B 1THE:

A%, iR &
BEE TE 20 25

ke A -0.08
A#%: 0 B 1THE:

a5, HiE &

7,

BEETE 20 8

L1 (e S
2.31 Fx, 1THE:

0.15 3T, Mi:
BEE{TE 22 B
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Q8. (2 points) Based on the response after anesthesia (Fig. 30), select an appropriate inference.

B BE EO0EE Bof 0
For, Ml A% 0%5 7 @
EiTE 22 B
(e 7 BEAS 2 8 )
. . e g N Mhb: B £ 1.86 T, H—1T
IR RREE R  SZ E(Fig. 30) » BEFEE IR & Y ks - ‘/‘ 0 Fn Wi E R 0 e ‘
T
A. The drug is absorbed into the blood and is transferred to the S1. R T BRAS 2 % )
N ML B £ 141 2%, TR
S e RS ] S1 e J
. #wHAE: 78 BETE 22 B
B. The drug has changed the structure of peripheral nerve branches. —A = )
N t#=X1E: F3: Times New Roman ]
4k (AN e
LLdISTE Job i SRl L B @ & 141 49, B
C. Neuronal is not altered after local anesthesi AEE 2
. Neuronal response is not altered after local anesthesia. \*ﬁtﬂ:: 8. (% SATE )
AR I PR 1 o ORI (e 2k W 6 ERGH 28 )
* m\tﬂ: i 14 A5, ﬁﬁE:}
D. The drug causes reversible, temporary changes in S1 neuronal synapses. EIEATE 22 &
, R TR (hX) HERE )
e E RS i s IS ®Re: 788 EEGE 2 B )
. L. . . s Hb: MHE £ 1.41 2%, A
—The change in response after anesthesia is due to newly-synthesized proteins within the 3?17 'Aé:iﬁﬁ ;ﬁEEZ BEfis 22 B }
s1 HRiE: FR: (hR) FHMDE )
== BRI 78 BEGS 2 % )
E. R I FEAE S R B 1 ST NP A R BB 1 B wA: B_E 0,95 A8, A
#ﬁs}ﬁ + B’él%- 1+ #wsmax: A B, C
e+ RRIRGREE 1+ HWEAR: K +
HEE 2.2 A% + EHE 225 A%

¥ Press ‘c : or @
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F II - EE !; I - I - I - F End,%.':d, lm . I . EF. i 2;;,
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e HH¥: &£ 0.15 Tt &.‘ﬁ:}
2,31 25

#atib: PIE EM% 0 B 178
EEfTE 22 %
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4. S1body map  S1 G5E&ihE

BR: ER )
4.1 Normal S1 map iF7S1 i *ﬁm *%”éa T 3R g
. . . . 1T 1T=
Following repeated stimulation/recording procedures, the normal S1 body map (Fig: 2.5 Tuﬂ’a‘qﬂ)'(—?}ﬁiyeiif 50 Bk
31) is obtained (Note: the electrode is moved along the x or y axis by the distance of

*ﬁitﬂ;.___l’ﬁf‘tﬁ EFFH& 0 2 f7HE:
EETE 2

0.5 mm). If the computer cursor is laid on each symbol (O, @, A, ), the
abbreviation for appropriate body surface is shown as a note and, at the same time,
the equivalent body position will be depicted at the bottom. The following table

provides the anatomical term for each abbreviation used in the figure.

OB B RIMY/ EUsRERE - ST 31), (MIEC © EE/ v X dilisl Y g2 H) 0.5 mm) »

i

WAL W@ %00 0 Fn M
ERE O EEGH 2

R B
s s NS )
— s Baf: F2. F0 FERR, (5 J
# Forelimb—Hifiz HAE & W B EEAS 2 B )
) o e SO, Wi TR (E0 HERE, (3 }
. ® 4 Bl TR P30 HHEE (7
i - e L LY )
: — I F mw: T EEGES 2B
frm forelimb-musele Y \[mmt: o T TR @ }
— LIS > H iy )
ki e dlicah oA E EEAH 2B
g Bl FU (B30 FHHE (5
X) mxX (B
V=
Hindimb hp hindpaw &4 B % uf B FE. @0 gah, (¢ }
el hpd 1-5 | igi it fir 4 & Wkl B, 18 B 2 .5}
hm indhi : Bor4n” #e: B (BE) )
e— e B (EE) )
ik e L M s ‘
A _ w 5, Bx (EH
- ¢ trunk Y [F] B
BRME: TR (P30 FEHE, (P
- E N B X) mX (B
Vibrissa i rystaciab-vibrissa 58 W 7 BEAm 2%
_ b B 1L s MO
ion ) rostral-vibrissa 352 . ) X (&)
i *Eitﬂ:x%(ii-_ (@30 . (e J
MAET TG - TR A1l o A (0 A 2 4 g A e 44 5] Bl AE EErE 2 % )
Bl T2 (0 FERE, (5 }
El%
- m\‘.ﬂ: FH. (hX) FMEEH, (B
Abbreviations 4557 X (BE)
mw:. 8BRS 22 % )
Forelimb El Forelimb Hiff L% )
\mmn: E EEASH 2B

Hiif Ep Forepaw i
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(e A8 BEAS 2 8% )
L siE: 78R EEAS 22 B )
. #Rk: TE BEAS 2 5% )

!

sl M $—17: 0 ¥, ME
ﬁﬁﬁfﬁi 0 2 1THR: EEfTE 22

_{#ste: BEX ERE

fpd 1-5 forepaw digits 1-5 Fij% 1-5 fif
Em forelimb muscle S HILA]
Hi hindlimb &%
Hindlimb Hp hindpaw &%
[£dia hpd 1-5 hindpaw digits 1-5 %2 1-5 fit
Hm hindlimb muscle 7ZEZHILAl
Trunk &
—_— T trunk g
Vibrissa Mv mystacial vibrissa 122
fiE5& Rv rostral vibrissa 755
w- i R
f Forelimbis
i f0 Forepaw-pi
fm forelimb -muscle +HH 1

25

b M (BRE)
#we: WEX (BRE)
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(e mHE B 0 TR )

&R

ineth hp ot
Hindlimb
%ﬁ% % indpavw diaits 1.5 74 =
hindpaw digits 1-5 {250 153
hm Rl e e
Frunk
t trankdREe
i ]
ibyi mystacialvibrissa— 152
5= v ==

26
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EX (
#e: X (EE)
#e: Ex (RE)

#e: FR: (B HiEAR, (b
X) X (5

R
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Q9. (5 points = 0.5 x 10) Find the following points (n=10) from Fig. 31 and fill in the
blanks with

abbreviations (ie, notes within the boxes of the screen) for body surfaces.

f Fig. 31 R TH{ir85(0=10) - DA T RIEEE LATITHEARED)

e FR: () FHAe, (h
X) BX (5

Lateral
7.0
T 6.5
6.0
5.5
5.0
4.5

4.0
35

3.0 I |

2.5

l 2.0
Medial 0.5 00 -05 -10 -15 -20 -25 -3.0

Rostal €<—— —> Caudal

27
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Q10. (1point) Based on the answers to Q9, which of the following statements is correct?

IR Q9 HYE %K - THIFIL{AZ TEHE 2

e FR: () FHAeE,
X) HX

(B

A. The fpd4 region is medial to the fpd2 region.

fpd4 [ deii fpd2 [ ek FE AT ofr o

e FR: () #HAeE,

X) X (B

B. The hpd2 region is medial to the hpd4 region.

hpd?2 1% g hpd4 [ s SE T 1o

C. The fl region is rostral to the hp region.

fl E3siE hp 16 SEE AT

D. The fl region is caudal to the t region.

1 GRS t SRS EE T FE b

e FR: (30 FHAeA,
X X (

.b»:ﬁk)
SR}

A TR (FX) HERE

X) HX ()

E. The mvB2 region is lateral to the mvA3 region.

mvB2 (& s mvA3 [ FEIT S MH]

28

#e: FR: (hX) HiEAE,
X) X
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Q11. (1 point) Based on the normal S1 map, what can you conclude about the following areas?

29

RIS S1hiE - IREEH T Y&IEds B e fdham 2 #Re: T Jmas )
s (b0 X (B )
Rk %&: JEimEe )
R T T (thX) AR, (h
%) $x <=.,g
Case Smaller area Larger area
AN RIEIK /{%ﬁgg FL () R, (6 J
, - \[mut FE. (%) HABE (b }
A Forelimb (fl + fp + fpd + fm) Hindlimb (hl + hp + hpd + hm) X) #X (B#)
HiH 1% B TR (hX) FEHE, (R
Efif ) (30 fatie: SR }
. \[#ﬁiﬂb TH. (%) FMHE (P J
B Forelimb (fl + fp + fpd + fm) Trunk (t) X (B4
HiiHal HEis Wl TR (B30 FEHE (5 J
C Hindlimb (hl + hp + hpd + hm) Trunk (t)
&1 E L FR: () A (F
E3it) Hait, /[ S T }
— - \[#ﬁiﬂb FH. (%) FMBE (P }
D Mystacial vibrissa (mv) Rostral vibrissa (rv) ) BX (5#
% s B PR (hX) HEFE, (F
L2, V5, % B (@) }
: __ \[m&tﬂ:: P (hx) HAEME, (b }
E Forelimb (fl + fp + fpd + fm) Vibrissa (mv + rv) X) FX (&)
HiifA % #ahb: FR: (hX) HiAEE, (b
AL figss % ax @ J
\[#ﬁitgg TR %) wHHR }
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Q12. (1 point = 0.5 x 2) In the hindlimb region, S1 neurons receiving sensory information overlap
with the motor neurons that cause muscle contraction. Find a coordinate (unit: mm) which

supports this observation.

0 Fx

[ (BRI mm)AE S e ([ L PG50 e, (o J

X) X (Ja;%“)
Press $#% < : or @

FETR Al 35 > S1 & T BN B I afUS RN (IR T » B i IR AT YA ﬁibﬂ%ﬂﬂ@éﬁ*ﬁmb: FE: M )
#mib: W £ 0 A%, T }

ik FE: 8 )
R e P EME: 0 B (T

BRI 22 % AHRAXFHEY
FREREERE

30
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. - . ®Re: TR e )
4.2 Change in S1 body map after digit amputation l{{#ﬁtﬂ:: T )
42 BELS - S1 BB sti: P i )
- #atie: TR a8 )
By reducing the distance between checkpoints (Note: the electrode is moved along the x or y B ke s—47 11.85 T,
e Eﬁﬁfﬁﬂ 0% 75 BEEIH
axis by the distance of 0.2 mm), a more precise map for the hindpaw region is obtained (Fig. 32). 22 B FRRCFRACTRIM R
Surgery is performed to remove the 4™ hindpaw digit. At 4 weeks after digit amputation, a new B M R O ‘
FRERY EERE

body map is obtained (Fig. 33).
R DRI T, + BT X S Y ) A YOR) 0.2 mm). 5T 5] (A4 ><E§:§j§ o ﬁ

I i B (Fig. 32).. DIYNEL RIS 4 BHUIE - TRV 4 i - FTpEs— SROE 2R

[ B B P, 33)

St 7 ERAS 2 % )
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Q13. (4 points = 0.5 x 8) Put the cursor on the corresponding spots within Figs. 32 and 33, and
notice where the post-amputation response is different from the normal response. For the
locations where alterations occurred, fill in the appropriate table boxes with the
abbreviations (i.e., notes within the boxes of the screen) for the digit numbers (you will fill

in 4 boxes on each table, for a total of 8 boxes).

. ‘ #wRe: TR EE
HEBFEREER Figs. 32 and 33 HEfHERG E IR, — (w&te: o vx W) %
JEAEMERA[E] ? FEis o A S e > A T YIFRAS HIE A & 1Y F-15 5 sl bk 4R g)ﬁ"‘: FROER X ex @& J
FEi4E S AR - BHETE SR FIY T » EGEFEE R VURE AR » ZAHH 8 e (30 w3 (B )
#wRe: TR (hX) HAE M }
) o B (hx) hx (5E)
Nermak=# hpd4-amputated EkHE B FE EUAEE 000 7 J
28 28
26 26
24 2.4
2.2 2.2
(mm)| —06| —08| —10| =12 (mm)| —06| —08| —10| —12
= caudallZ % =—caudalElH
Normal 1FE hpd4 amputated #EkHY
lateral {Hl[iE lateral {H]3&
2.8 2.8
2.6 2.6
24 2.4
2.2 2.2
(mm) :@ :@ :LO :Lz (mm) :% :@ :LO :LZ
— caudal E i — caudal FE i
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ik FR: (i) FHAeAs, (h
X) FX (5

33
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Q14. (1 point) What changes occurred in the S1 body map after digit amputation?

£ S1 S B AR 1% - ErA et

*EEHL’, FR X)) HMENAE (F
) BX (B

D/E

X (5

(.L\

=R]

TR )<q:x) HAEE, (F }

Press % C or O

34

Case Activation of neurons by stimulation of Became responsive to
R e B BISH N TE /{mﬁg]: FH: (hX) FMEHE (F }
\[mu

A hpd3 hpd2 X) &

B hpd3 hpd2 or hpd5

C hpd4 hpd2

D hpd4 hpd3 or hpd5

E hpd5 hpd2 or hpd3

felBE EM#%: 0 B {7HA:

ﬁﬁz B, TERBHRXFHEEX
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4.3 Biochemical and histological changes after digit amputation

bR AL BIAH AR s

(1) Biochemical changes (Fig. 34) EITE 22 2h

#®RIE: R EAK:
B @t

0.25 7, 17 ]

. . . ll'ﬁitﬂ: e EMA%: 0.25 17, 17
Glutamate is a neurotransmitter. To explore the molecular basis of S1-body-map ‘/{ B L EF‘?H’J‘EE”}%&Z 2t Z‘EJEEEFSC?-%J
R FE

reorganization following amputation, changes in the amount of glutamate- and GABA- receptors

in S1 tissue were tracked over an extended period of time. The amount of glutamate-receptors

(green curve) increased by 250% of control (dotted line) at 1 week after the 4™ hindpaw digit

amputation; whereas, the amount of GABA-receptors (blue curve) rose to 180% of control at 4

weeks post-amputation.

D 0.25 7, 17 J

Y £ AT AR © T B S1 SR BT TR - B | AR R

GABA- ZSR1F1E1E S1 414 PRy S EHLEN « ShBE 280 8 (e i) » 5%
HlfEEE e - el (FE4R) 2 250% - [ GABA 225 (BEtaih4R) - fEEREE U
W Ry e SHEY 180% -

#alib: FIIE EMAK:

EETE 22 B

0 8 fTH: ]

e Wi £

BEETE 22 &

0.25 7, 17 ]
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#se: BIEE EMA%: 025 17, 17
iR BEE{TE 22 B THRABHXFH
E X FE IR

#RIE: I EAK 0.25 17, 7
B EETE 22 %

(2) Histological changes (Fig. 35)

AHARER ERIEYEE (1] 35)

Using transverse sections of S1 tissue, the location of glutamate- or GABA-receptors on the

neuronal surface can be visualized using antibodies against those receptors. Immunostaining of

the S1 cell surface (asterisks) shows that glutamate-receptors (a and c, arrows) increase at 1

week post-amputation, whereas GABA-receptors (b and d, arrows) rise at 4 weeks post-

amputation.
K S1 4H&nvEY] - eI R PR B BRAV4E S - REGTHERREE 5 GABA Z 231 sk

FHArE - S1 4R (R9%) AV g - BURSRRE 28 (a K ¢ FiH) - fEEkEE%

— [0 - T GABA 258 (b % d FiiH) > {EEkEk % VY FEsE a0 -
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Q15. (2 points) Based on Figs. 33, 34, and 35, choose the incorrect statement

FRAZ[E] 33 — 35 i R IERE ARG

{#=h16: =2 g

A. An increase in neuronal excitability is observed at 1 week after amputation.,

\f

*Eiﬁﬂ: fEHE £ 0 A%, M
2.47 Fx

stk FR: MEE

(p3X) Batang

A BENIPRECAYEERRE T - fERRREIE — S P ZR

B. An increase in neuronal inhibition is observed 4 weeks after amputation.,

Bk

it: i
5 B FEoR LR

ke FE:
1§ 1.43 5y,

Hie: FE: (FX) Batang

B WANFHAEAVINEM: - FERREEE UU R e 2

C. In the normal state, the S1 body map is maintained by a balance between excitatory

sensory input and local inhibition within the cortex.

1.43 B

=
g
R
ﬁﬁﬁﬁfﬁﬁf

{#=1e: FE: () WS Mincho

S EEEARNT > S1 SAGHNE - 2Rk i S R AV RIRUY Y N EM@TW””{

HPRAEFE
D. During 1-4 weeks after amputation, the balance between excitatory input and local

inhibition is always maintained.,

#R1: mi %
EIEE AR

1.43 2%y,

_{#=16: FE: (FX) Batang

B {EEEEE 1 -4 BN - EERDR S EHIGIR P - B E R -

E. Electrophysiological changes at 4 week after amputation are accompanied by biochemical

and histological changes in S1 tissue,

ke MW &£
SHIE B FPR LR

1.43 2%y, W

a

E SR

FEREpE % > B AR FRAYD

Hope you’ve got interested in Neuroscience.

Press ‘ :

Let’s dissect a spider and be a Spiderman!

37
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u

#34k: FE: (h3) Malgun Gothic,
(hxX) BX

Wb M A
JHIE B FR RS

1.43 4%, I J
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TASK 11. (24 points) Anatomy of spider

2 (24 53 ik ) iR

Caution: Handle carefully, because only one spider will be provided for each student.

ER OERE | S ARBER 1 SEEK |

Please note that the vials are labeled Venom gland, Silk gland, Heart, and Book lung in

English.
AE/IMEA FAERR - BRI SCER SRR

This task is composed of 2 parts. A<staE sy B i sy -

Part 1. (14 points) Exploration of the spider cephalothorax.

B—Eor (14 57) BSREERTEIRIERE

Q16. Both spiders and insects are members of phylum Arthropoda. In general, insects have two

kinds of eyes; compound eye and single eyes (ocelli). Examine the spider specimen

carefully under the microscope and answer the following questions.

ik K, B85 55 B BB BIP T B B - BRI 1R R B (IR MO REHR. > FE 8 (stie: deg: % 221 %

(R TR MR A > [0 T HIRRE -

(kb wWH £ 0 4%

Q16.1. (2 points) Record the types and total number of the spider's eyes. «— (%=1 B8 £ 0.87 Fx
25y kAR BRI TSR N B H «—{#te: £ 375 Fx
- b FH: () Batang
#wRe: BE 1, M BT 04
%, % 0.8] ¥
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Q16.2. (2 points) Generally, spider’s eyes are arranged around its head in two distinct rows; i.e.

the anterior and posterior rows. Within each row, the inner pair of eyes are designated as

medial, while the outer pair is described as lateral (Table 1). Each eye is defined using two

anatomical terms: anterior vs. posterior and medial vs. lateral. Examine the specimen and draw, —{#=tk: % (hx0) Batang )
‘fﬁﬂ;ﬂ.’.i FH: (dhx) Batang, 3E }

the relative position of eyes in the figure on the Answer Sheet. Label the drawn eyes with AR TIEE
t#&xie: FE: () Batang ]
specific codes given in Table 2. ﬁ%ftkﬁ%ﬁ@m Batang, 3 }
AL L = NI pu Lo k1 FE: (FX) Batang )
5 SR HTRR I & F HCEREHE R R Mk » 7R SHE s n— SR E AR ~ A e FH. (B30 Batane, 3 }

B8, FIES

e . e, . . #R{e: FH: (hx) Batang, 3JE3AEe
—SHRERIEE 1) - PUCRHEIRISERRE b o] FIRTSS © etz - e i atang, M |
#kie: FH: (hx) Batang )
(B 20 T B PRI R - DL 2 sPFRASMARRR AR (kAT iy 5 R e

HERAE -

(R E0F

JT

)

H—F@;\tﬂ:: EGHE M £ 402 F J
JT
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Table 1. Terms of anatomical position

= 1~ RIS A

Anterior Fij

situated near or toward the head #WSER[ T

Posterior &

opposite of anterior LE Sl

Medial 52 | toward the midline of the body FEHTEE 4
Lateral fi] | Away from the midline ARHERS P 4R

Table 2. Codes for spider eyes

2 - PRARE Gt

Terminology of spider eyes FHzal#IREIR IS > 2l
Code 4ghE
i
AME Anterior Medial Eye Fij R
LE Anterior Lateral Eye FifHIiE
PME Posterior Medial Eye 7% -HHE
PLE Posterior Lateral Eye & {HIHE

Q17. Spiders can be divided into two suborders based on the positions of the cheliceral fangs.

#Rb: FE: (R HEHAR, (P
X) FX (5

Using the forceps, examine the movement of the spider fangs under the dissecting

microscope. Then, answer the following guestions.

WEHEA I E - BIRAE > RyRi{E e H - PSR T1hBh - FERREIBA0NEE T e ke

i) » A6[EIE DU A o

Q17.1. (1 point) What is the striking direction of the fangs?
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(1 53) S HIHEBIHY 7[5

A from forwards to downwards FH[E]Fi £ [5] [~
B from downwards to forwards =] [ 2 [ i
c from inside to outside FA[EIS)

D from side to center R {HI 1] o

E from center to side 5 9 [a] [ H]

Q17.2. (1 point) The fang forms an articulation (or joint) with the chelicerae. What type of

joint is the articulation?

(1 73) 5 BROY e —PREf &S S (RRER) - LRSS ST Ry fe] 2

A Plane joint “F[fi[zHEf
B Pivot joint s BEEf
c Hinge joint #5573 i
D Saddle joint EEFTREAL
E Ball-and-socket joint BR7E BEE

Q18. (1 point) As arthropods, spiders have segmented bodies with jointed limbs. The head is

composed of several segments that fuse during development. Being chelicerates, their

bodies consist of two segments — the cephalothorax and the abdomen (Figure 1).

(1 57) ik B BRRcENY) - SEGoY BRN0 A S BRAVIES - BEELEIFRAE S ARt T &

AN B(E RSB - Bk R R - By A B F5 BRI R B D A (BB 1)
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*ﬁitﬂ.’. Sk @ K 2.25 ¥,

—17: 0 Fx

Book lung
Pedipalp Fang Pedicel Silk gland  Spinneret

Figure 1. Diagram of spider

Bl 1 - ik s

Which of the following (D~®) correctly represents the segmental differentiation of the‘/‘ 3%"?1 &;TE il Féﬁ ;5“5@;, x
i

rl
J‘]E¢)‘C-‘FEA“19&$€-‘!—F§E’J B

cephalothorax in spiders compared to Trilobite, an ancient chelicerate?

B BB — SRRt b, T (D~@) (a5 R IE A A F MK BRI R ) o i 5k 2

/[mtﬂ:: FH: (hX) HMTE

Eye | Eye itﬁmb: f785:  EB{TRAEE
A A HwRERE

=i 1TE: BRI
Mk 178 BTRIEE

(g 7 BAW

[
(4R 7 ERME
——{#RMe: 7 EAHEE

—{#RMe: 785 EOME

Eye | Eye

——{#R1e: 7 EOME

) U U I

Body Body Body Body Body «—{(#=1e: 788 EORIE

| <« {#Re: 7B BeME

Trilobite «——{#R1e: T ERE
BT @ @ ©) @

<Abbreviations %5%>

A: Antenna fifff,  C: Chelicera Z%iY, L:Leg &, P:Pedipalp
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Caution: From now on, you will dissect the internal organs (venom glands, silk gland, heart, and

book lunq) of the spider. Using the Ringer’s solution provided, you need to keep the

dissected organs from drying. You will be scored based on the correctness and the

intactness of the preparation. Points will be deducted when there is a failure to remove

the correct organ.

ER ¢ PRSI N RS E (BB ~ SRAR ~ OB ERT) o froh AR RS FORR DR

F B AR B B A SRR - ERIS IR EHARAVEY TERENME v SEREME 4577 - R

SRR S5 B S e 1 -

Q19. Most spiders possess venom that is injected into prey through the fangs of the chelicerae.

Spiders have a pair of venom glands that lie either in the chelicerae or in front of the

cephalothorax (see the diagram of spider in Figure 1). The venom gland consists of an

outermost muscle layer, an underlying secretion layer and a duct. Locate the venom glands

of the spider provided.

ZHIk R 3R > aJ TR EIRYIEG N - Sk E — IR Y R PR ‘/{

(7 DA R A i L 1 Sk i) - —e3HR TR s N —HLAE ~ E T
BN ~ fe—{REE - St URAY IR B~ (T & -

0Q19.1. (2 points) Dissect out the pair of venom glands from the spider and put it in the vial

labeled Venom gland after the following examination. It is not required to separate the

venom glands from the chelicerae.

(2 77) 1& fE58 DAT VIS 2 1% - ik —% FERRAESIHIAK - BT AR

Y/ IMEEATRI > A SR e B -
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0Q19.2 (1 point) Examine the outermost muscle layer of the venom gland under the microscope.

What is the direction of the muscular orientation?

(L 4) EEEBI T s BB DAL AR » HILAHE I 73 1 ] 2 N e s

Longitudinal direction 4751l

>

Circular direction E2jk 77

|oo

Spiral direction "3 77 [

(@]

Bilateral direction FH{H] 77 =]

lw)

Irreqular direction AREFHI] 5 H]

Im

0Q20. (2 points) In most spiders, each leg has several segments and the tip of the last seqment has

claws. Remove the 1% and 2" legs from the spider body. Using the microscope, count the

number of segments and claws on each leq.

(2.57) #E 55 Btk D~ 585 12 5 By BRI B8 — BAIHAT T > HU R BRI — s — ot g o 0 I

—17:

& - B Tt B e AVEIEU T -

#RMe: FH: (hx) FHMALE
“ X) X <D,g)

—~

Q21. Many spider species exhibit sexual dimorphism. In sexually mature male spiders, the final

segment of the pedipalp develops into a complicated structure that is used to transfer sperm

to the female during mating. This apparatus makes the male palp so enlarged that it is often

described as resembling a boxing glove.

—17:

B ik Ml — M - {EVERHIR S » TR B 5 RO FIDL —{ At I e 00 2%

FE S BOIRF AR 308 AMERISRAG P - (AR HE (S e RS Ry B KT AR IR B T -
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0Q21.1. (1 point) Examine the external morphology of the spider specimen provided and

identify the sex of the spider.

(1.53) i (Al e ik R MY N B - g EpE R - BRI FE: W Tnos bor |
B w3 PR 66 }
e FH: (q:z) ﬁmﬂﬂﬁﬁ 12 ‘
. . . . . . 25 JEdEfE, FREY
021.2. (1 point) Pedipalps of spiders also have segmentation like the legs. Using the iy (&)
Bb: TR 2 B, FREY J
microscope, count the number of the segments and claws in each pedipalp.

(15%) BUbkAREIY th 5 55 6 - ERREREN It EIABH ARG TR - frions =o3m mom

Part 11. (10 points) Exploration of the spider abdomen.
E_ By ¢ (10 53) BURREE ERATHER

Q22. (1 point) The abdomen and cephalothorax of a spider are connected by a thin waist called <« #=1k: #&#: % 0 Fx )

the pedicel, which allows the abdomen to move in all directions (see the diagram of spider in

Figure 1).
Which of the following organ systems does not pass through the pedicel? (R ® HP £ 0 FR )
BRI P HE T L B R 5T DA ey A AP R . i R AT > T e 0 ) 5 e [ e (RLf 1) - ELL: & = 047 B }
TS S I R B 2 (R zew®. Gz 0% )
A Nervous system fHI4E 247
B Respiratory system IfI0F 2245
C Circulatory system {i5Es 2.4
D Digestive system SH{f 4
E Integumentary system F7 5 245
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Book lung

Sik gland  Spinneret

Pedipalp Fang Pedicel
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Eye Eye Eye Eye
A A
c P c P
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L L L L
L L L L
L L L L
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Body Body Body Body
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Q23. The silk-spinning apparatus of the spider is located at the posterior end of the ventral
abdomen. This apparatus is composed of three pairs of spinnerets. Generally, the spinnerets

are arranged in two distinct rows; anterior and posterior. Anatomically, the inner pair of
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spinnerets is defined as medial, and the outer pair is lateral (Table 3). Accordingly, the

position of a spinneret is defined using these two positional terms.

I 407 25 O R SO » B4 — IR - G ARSI R A » e Ml W % 224 % %17 |

HEE EREPIIE Ryrh - TRAMAE R{RI(ER 3) » SRMRILIFRATESAIE I E -

Q23.1. (1 point) Compare the external morphology of the spinnerets with the following

diagram. Label each spinneret in the answer sheet using the codes given in Table 3.

(L.4) EERSRPERN S B R E » 23R 3 PR RIS T & S A £ S - faiy B o 04z E
Table 3. Spider spinnerets
L. . T ATER: 1= 21 &
Code 4gtE Position of spinneret %7k ‘<E::::E ﬁ;ﬂﬁ BT : %
- ition of spi
AA Anterior 71 Anterior (R FE: @AEAE 2 % )
Anterior medial  Fij - Anterior pp—— pee—
AMAM . o (#=iE: 7E: BEGE 29 % )
medal
ALAL Anterior lateral _HiI{fl| Anterior . (wt: mE mEAs 0 B )
lateral
PP Posterior % Pesterior o (#=iE: 7E: BEGE 29 % )
Posterior medial 1% Posterior . (R FE EEAB 2 B )
PMPM )
medal
BLPL Posterior lateral 7% {H] Pesterier . (R AE EEAE B )
lateral

Q23.2. (1 point) Identify the structure posterior to the spinneret under the microscope .

3.74 F, 171 -0.41 Fxu

B FH: (hX) HEHE (P
X) BX% (AH)
A Anus HTFY Anus (R )

(1 57) FHEEDA SR 22 0 WG PETR JT /AP REAE © - Hatie: ik D 041 Fx £ J
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Spermatheca 2 kg

Spermatheea
C Spiracle %A fL Spiracle

Copulatory organ *7 fil 28 &=

Conulatorsorgan
E Spinneret &41E Spinneret

ke FH: () #HAE (h
X) X (BE

0=
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Q24. Spiders produce various kinds of silk fibers from the silk glands. There are seven gland

types in the specimen provided, each producing a different type of silk (Table 4).

BRI AR B 7 A 2 T AR » H CRERRASIETY - ffE AT — R EY4% (R 4) -

Table 4. Silk glands of the spider % 4 43 IRIERI 4R HE

Code of silk gland Number of pairs Connection to spinneret #Re: TEE: 1.5 175 )
“ \ ®RE: 785 1.5 B )
44 HE 4 3 44Tk
LEHR AT EaL EEPERIGIR, ERILRHE )
Middle & posterior_i1 72 Middle & R
A Numerous 5% _ B wx (e o }
posterior
B 2 Posterior {% Pesterier
C 1 Posterior 1% Pesterier
D 1 Anterior_gi] Anterier
E 1 Middle 1 Midgle
F Numerous ffiZ% Anterior Fij Anterior
Middle (1) & posterior (2) T (1) %1%
G 3
(2ydddle h-E pasterior (20

Q24.1. (1 point) Dragline silk is produced by the largest silk glands of this spider (Figure 2).

Use the codes in Table 4 to locate the largest silk gland.

(1 53) 5 e EH LR i K SRBRPITEE AE (18] 2) > AR 4 BG5S S8 I B KRR -
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Figure 2. The silk gland which produces dragline silk 2 FEAE i AR 4AHE Figure2:

il : N

Q24.2. (2 points) Dissect one complete silk gland which produces dragline silk from this spider.

After dissecting the silk gland, place the organ in the vial labeled Silk gland.

(2 7) FREE T R 7 A 4 PR — (B e BB - T B A SRR AN MBI -

Q25. (2 points) With reference to Figure 1, dissect the heart tube from the abdomen and place it

in the vial labeled Heart.

(29) 2518 1 cRE AR OB R BB AT A LA MEEATRA -

Q26. (2 points) With reference to Figure 1, locate and dissect one complete book lung. Place the

organ in the vial labeled Book lung.

(2457) 2518 1 - IR (e B A AT R B AR R MEAGRA -

e TR (0 HeEoR

)
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