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Dear Participants,
IR FHH

In this test, you have been given the following 2 tasks:

T BRI SR [

Task I: The observation of the sciatic nerve of American bullfrog (57 points)
TEL s RSN i A (57 53)

Task 11: The observation of tissue morphology and the match of their functionality (43 points)
T =2 @»_:%ﬂj”ﬂ\ﬁ;n —ﬁ:m a=hil ﬁj E“l (43 53)

Check your Student Code on the Answer Sheet before starting the test.

W AR s B

Write down your results and answers in the Answer Sheet. Answers written in the Question

Paper will not be evaluated.

=N e FRE o e HOERRLT R

Make sure that you have received all the materlals listed for each task. If any of the listed items is

missing, raise your sign.

B O B T R A AR R D H%E*E °

Use pen only.

PRI

You must complete task | first.
BRI E % e Al =N I
Stop answering and put down your pen immediately after the end bell rings.

1:[,:’?“ @ﬁgﬂﬂj @Jj‘[éﬁ‘ S 1L

After test, enclose both the Answer sheets and Question paper test sheets in the provided envelope.
Our Lab assistants WiII collect it promptly.

YR R E TS FE e -
No paper or materials should be taken out from the laboratory.

HEGIA RS T i HRR e

Good Luck!!
g 2T
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Equipment and Materials:
e PR

For task I: The observation of the sciatic nerve of American bullfrog.

< (1 BRI LT

Instruments/materials &2 ==41K] Quantity grE! unit §i &

Bullfrog specimen 1 Piece
SE i
Dissecting tray (containing a cooler) 1 Piece
LA (77 ) R
Round plastic petri dish 1 Piece
) -
Ringer’s solution (in wash bottle) 500 mL
P
Pin (in a glass bottle) 10 pieces
PR e )
Cotton line (in a glass bottle) 2 Pieces
oA e ) 5
Electric stimulating device 1 Set
] ®
Wet paper 1 Set
sl &
Plastic glove 1 Pair
WEE il
Dissecting equipment : scissors (large) 57~ /(™) 1 pair ¥

EﬂﬁUE'JE scissors (small) F~I(’]") 1 pair ¥

fine forceps & 2 pairs 3
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For task I1: The observation of tissue morphology and the match of their functionality

T (B2 BRI ORI 5

%} 'f"l[ﬁ[kﬁ (?FFT}E‘F 1~9) 7 3IRA4FT -

Instruments/materials Quantity Unit

SIS e il
Microscope 1 set
Kt s fe

Tissue section (marked A to J) 10 slides
AT GRBR A~ ) H
Color pictures (numbered 1 to 9) on 3 sheets of A4 paper 1 set
=
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Task | (57 points)
The observation of the sciatic nerve of American bullfrog.

T B PN SRR FHEF;.\: (57 57)
Introduction:

The sciatic nerve is a branch of the sacral plexus. It is the thickest and longest nerve tract
in the body, extending from the vertebral column to the foot. The sciatic nerve includes the
distributed sensory and motor nerves that control most sensory and motor activities of the lower
extremities. Mediated by the sciatic nerve, sensory signals from the lower limbs are transmitted to
the brain. Similarly, muscle contraction of the lower extremities can be stimulated by nerve
impulses from the brain. The aim of this experiment is to observe and isolate the sciatic nerve

from the bullfrog.

Der ==

%@@ﬂ%?}*ﬁ?ﬁﬁ@— oo wi{/‘%‘ﬁ‘ﬁf’ﬁwﬁ VRS E'IW Wﬂﬁiﬁzf ’ Clj?f
53 E[TN R AR SEERS > Ti ;chﬁrHJ\ £2 i 'iﬁ;ip;w o LIRS TR ’iﬁ?gﬁ%«?éﬂﬁ?
Ia‘ﬁ”qzl o AHVIEY > TN R AR EH@”F,@H\E AR BRI o A R | IR
U IR PR -

_U"

7J



IBO - 2011

TAIWAN

PRACTICAL TEST 2

ANIMAL PHYSIOLOGY AND ANATOMY

Experiment Procedure:

Step 1 to 5: (To keep the tissues wet, a small amount of Ringer’s solution may be added onto

the tissue anytime. Do not allow the tissues to dry out.)

R
WRR1S © (Rl A A e - f' Jﬁlﬁm,ﬂﬁ%‘ﬁ”% E: (N T2 )

1. Carefully check if all the experiment instruments/materials are fully provided. Raise your sign

o __—.\

if you have any problem.
SRR T OBRBR PR I -

2. Put the bullfrog specimen on the provided dissecting tray.

T R VTR -

3. First, carefully observe the 10 pairs of spinal nerves extending from the vertebra of the
bullfrog. Next, locate the sciatic nerve that is assembled by pairs of spinal nerves VII, VIII

and 1X (as shown in Fig. 1).

B L TR 10 SRS » 5% A5 RAT SR BT VI

VI~ IX SFPTRIRER 2 55 i (O Fig. 1777 ) -

4. Turn on the switch (on/off) on the electric stimulating device. The red light will be lighted up

immediately, indicating that the device is functioning.

F m”iﬁ%i:%[lf” TRJ v }f fo FEEs 5 A lf—gﬁﬁlgrjj “ifﬁ fY e
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5. Simultaneously stimulate the sciatic nerve with the two electric wires that are separately
connected to the (+) and (-) electrodes of the electric stimulating device. Fig. 3 indicates the
position of sciatic nerve emerging form the spinal cord. Observe the contracting response of
the hind limb.

1153 HISHRE ST (4) % QORI FErsslms L F0acs » [ Fig. 3 57 1 i
S IR O 9 e s

Spinal Nerva | Electrodes (+) {-)
V"wmm

vt S}

SpinalNeve ll—

Spinal Neve V
Spinal Neve V
Spinal Neve VI

Switch

FARE

-stimulation

Red LED TR G 3k

T4 LED

Fig. 1. Spinal nerve Fig. 2. Electric stimulating | Fig. 3. Sciatic nerve
?ﬁ‘Eﬁ%’; device F?ﬁﬁ“%ffﬁf JFFWEE;»;

Q.1.1. (9 points) When you have finished the above five steps, [lift the sign| to notify the Lab

assistant to videotape the contraction.

0Q1.1. (9 53) F‘r, s sy Bt 5 H R ﬁiﬁ}ﬁ‘?ﬁ?ﬁ}%ﬁ%%’%! Sl o
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Step 6 to 10: (To keep the tissues wet, a small amount of Ringer’s solution may be added

onto the tissues any time)

HER6~10 © (FI RFA VRS - ?j—ﬂllflﬂlfj.’”["ﬁ &l ’F’l"fﬁﬁ:ﬁﬂﬁ?}%’%l‘ ° )

6. Use a pair of scissors to circularly cut open the skin at the upper part of one thigh of the
bullfrog. Starting from the cutting point, completely peel off the skin by hand to remove it
from the hind limb (Fig. 4). It may be necessary to cut some connections between the skin

and underlying tissues.

PF 7 ZRE R dE e S NVRRRY AT o P R B PR = ﬁ%ﬁﬂﬁgwfgf
CUPR Fig. 4) > " fj= 0 77050 B0 RL e B A Rl g -

7. Lay the bullfrog on the dissecting tray with its back facing up.

T SEFTA e

8. Push two pins separately into both ends of gastrocnemius and separate it from tibiofibula
(shinbone) (Fig. 5).

RS I BT PR R T (RN Figs) -

9. The sciatic nerve is located in the trough surrounded by thigh muscles. Carefully separate the
muscles on both sides of the trough and let the light yellow colored sciatic nerve be exposed.
Pass through a cotton line underneath the sciatic nerve to label it.

I AHIRES G0 RN AR ) & [BIRS T > -2 00 BN AR R Y SR e R
oo Lo B AR RN T g LR
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10. Stimulate the cotton line-labeled sciatic nerve with the provided electric stimulating device

and observe the contracting response of gastrocnemius.

PIFRTHIRRAE L b R IAR s g = 9 2 i - B PR ol soagls «

Cotton line

Sciatic nerve
Gastrocnemius

PR

Fig. 4. Demonstration of skin peeling Fig. 5 Sciatic nerve and gastrocnemius

B BT LA PR

Q.1.2. (8 points) When you have finished the steps 6 to 10, to notify the Lab

assistant to videotape the contraction.

Q12.(873) vk it R 6~10 5 » H%ﬁ,@gﬁlﬁﬂ%“ﬁ'%ﬁ# °
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Step 11 to 12: (To keep the tissues wet, a small amount of Ringer’s solution may be added

onto the tissues any time)

HRRAL-12 ¢ (ol URATRSEVEIE » TR A ) BT ERRG AT T o )

11. Completely separate and isolate the intact sciatic nerve-gastrocnemius muscle preparation
from the bullfrog specimen and place it in a petri dish, as shown in Fig. 6. (Sciatic nerve must

be at least 2 cm long).

TR L SR T I Fig. 6 T AR S L

fifsE PRIt 2em <
12. Stimulate the sciatic nerve with the electric stimulating device and observe the contracting

response of the gastrocnemius.

PV FRTHIRRAE Lt RS L oo W P s -

Tendon {A} IR (A)

Gastrocnemius [PEBSANL

Sciatic nerve-gastrocnemius connection {B})
A E - DEES AN, B (B)

Sciatic nerve

ST

Student code and scale bar

SABHERA

Fig. 6 Isolation of T sciatic nerve-gastrocnemius | tissue

MRS RERAT ) AT E

10
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results and videotape the contraction.

Q1.3. (40 53) 75K RY TR 11~12 [ - ﬁﬂiﬁﬁﬂ g A 0 %\E‘%%‘%\u ik o

11
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Task 11 (43 points)
Identify tissues based on their morphology and match their functionality

T B2 Eij:gl%ﬁ?ﬂ%’i_" e ﬁJﬁ:EE"éij‘ (43 77)
Introduction:

The vertebrate physiological system is established by the functional coordination of 11
organ systems, which include the skin, skeletal, muscle, nervous, endocrine, cardiovascular,

lymphatic, respiratory, digestive, urinary, and reproductive systems.

QA =

PRI S I A e 1L (W PRV o SR R R R

FISTI S RS T P R

12
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Identify the specimens on the slides (30 points)

Slides A to J are tissue sections from vertebrates. Identify the tissues or cell types, based on their

characteristic features, using microscope.

Ay VPR (30 57)
TR A~ 3 T SR EPIEROPIIOR A o PR R B PR R A
i -
1. Vein 2. Artery 3. Ganglion 4. Neuron
5. Blood (frog)
e FI% Ay e ()
6. Blood "'k 7. Ovary 8. Testis 9. Lung 10. Skeletal muscle
Chuman) (*) | JH§ B i B
11. Smooth muscle |12. Cardiac 13. Kidney 14. Cartilage 15. Bone
-1 Tﬁ'qn muscle ,gqn Eﬁ% ﬁﬁ\?} ﬁ?;
16. Pancreas 17. Intestine 18. Gastric tissue | 19. Skin 20. Rectum
W i flcs el i

13
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Q.2.1. (30 points) Match each slide specimen (A to J) with its correct name from 20 different

tissue/organ names listed in above table. (Note: only one correct answer for each specimen). Fill

in the correct number in the answer sheets.

Q2.1. (30 73) K (A~J) ARGIH =2 BRI 20 78 1 [RIARES A Py £ F frsf o 3

SRR P IR T B B R R

Identify the sliced tissue and match their correct functions (13 points)

Pema A TS Tppefes (13 57)

Fig. 1-9 are the enlarged pictures of parts of different mammalian tissues. Based on their

structural features, identify the tissue determ Brect LHE m and answer the

questions below.
qgﬂlH Fig. 1~9 £% ]]FPG“‘*ijJT Al J]&’VJ\E%'{)—F f{jﬁ%gd» ffp J;[f ’—ﬁ éﬁ—ig?:;n;\ >, [H[fl PI
PR -

14
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The functions of 11 organs are listed in the following table. Each specific function is assigned an
alphabetic letter (A to K).

G 11RO P SRR - B Y (A~K) LN -

Symbol {{f# | Functional description rg=fii

Producing vitamin Ds

S % Dafioig &

Producing erythropoietin

IR S NI A

Producing urea

sk g

Producing Surfactant to reduce the surface tension

B % RO PR (S0

Regulating' the homeostasis of the pH of body fluid
LR pH (ol &

i—lelping the vein compression and promoting blood stream
back to the heart ?j&'ﬁﬁﬁﬁﬁl@ﬂ’fi{ﬁw RPN ]
Digesting proteins

S VT

Producing secretin

sk pyk &

Producing inhibin

[ BT R g sk from

Major drgan for the storage of calcium and phosphate
SR 192 B

Producing progesterone

PRk pvE

A

15
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0Q.2.2. (13 points) Correctly write down the functional symbols, i.e. the alphabetic letters (A

to K), on the answer sheets. Match the organ with their functionalities. Note: some organs may
have more than one function (1 point will be deducted for each incorrect answer and minimum

score will not be less than zero).

Q22. (12 55) 7 FH & FRLH IPR-pIELSHS - A9 (A~K)-
T I PR =2 B2 IR o 2 s E AR P e G b (B
SHRU TR LRI 150 ATIE] 0 T ) -

16



