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Dear Participants,

=gd ogE

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

O AlgOM= Ct22l 2 M E F~grL|ct.

Task I: The observation of the sciatic nerve of American bullfrog (57 points)

Task II: The observation of tissue morphology and the match of their functionality (43 points)

A1 Ol=EaTite e HEME 2HEGT H)
AR = QRS BEDSHD 0lF 449l 7|ls @Estr(43 H)

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

HEES ARG o HX|2l SHEAEE =QIGHAIL.

Write down your results and answers in the Answer Sheet. Answers written in the Question
Paper will not be evaluated.

2 2o g2 BHYX|o oAl XX M2 ©@2 F7hoix| fELch

Make sure that you have received all the materials listed for each task. If any of the listed items is
missing, raise your sign.
Zt MHE dsty| R LigE A Mz2E ZF ZHUA=XE 2QstA. oY LHEE g5

SOl 0= SHbR|2tE WA Ao HA|T(Sign)S EAL.

Use penonly. HEHS ALESHAIR.

You must complete task | first.

M 18 HA HA|sHopgt gLt

Stop answering and put down your pen immediately after the end bell rings.

ElLtE 50| 22| Y g HF1 FA HE HHs2AR

After test, enclose both the Answer sheets and Question paper test sheets in the provided envelope.
Our Lab assistants will collect it promptly.
AO| Bt = HSE S50 Xt 2HXE oAl 4 =7t OA
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AL Lt
No paper or materials should be taken out from the laboratory.
HHMOAM OfH AKX L =2 E 7FM7HXA] DA L.
Good Luck!!
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Equipment and Materials:
Y T U B

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

A 1 OF gaygele xEdE BE

Instruments/materials Quantity Unit

e 71/ R % el
Bullfrog specimen gA74F2| B2 1 Piece 74
Dissecting tray (containing a cooler) sl £l 27| =5 1 Piece 7{
Round plastic petri dish & Z2tAE HEzZ| "A 1 Piece I

Ringer’s solution (in wash bottle) 27 MAHo AS) 500 mL
Pin (in a glass bottle) = (Rzl& oh 10 Pieces 7H
Cotton line (in a glass bottle) & (gzl& 2h 2 Pieces 7H
Electric stimulating device ™7| Xt=2 ZX| 1 Set ME
Wet paper 22 ZO| 1 Set NE
Plastic glove H|lY =& 1 Pair 7{

Dissecting equipment: si&£ ]| :

scissors (large) 7+ (CH) 1 Pair 7H

scissors (small) 7t2l(=) 1 Pair 7{
fine forceps 20| #WE3H A 2 Pairs 7Y
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For task I1: The observation of tissue morphology and the match of their functionality

A e =X FEHS BESID OIF ZZe| 7|5 A

Instruments/materials Quantity Unit
H4d 7|F/ME & el
Microscope 1 Set
o018 MNE
Tissue section (marked A to J) 10 Slides
ZE HHHAOM J 2 HAE) &2to|=
Color pictures (numbered 1 to 9) on 3 sheets of A4 paper 1 Set
A4 X 3ROl A= Z2 21 0M9) MNE
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Task | (57 points)

The observation of the sciatic nerve of American bullfrog.

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.

A 157 &)

0= &27h72|e z=dE 2

=Y,

EME2 VESHUFLOl o tHoot HELUE2 HFO0AM LA #OiA= 22 FOM 7+
40 2 Mg oot mEdE2 2 32 ok F&2¢Q b2l Ho| HEEel AN 23
g5s =Fots A4 UB1 25 MBS EZotnUC HEFoM E7 A MBS AEUBS
AN k|2 MEEO UL o2t FASHA & ofefE f&2 28§ 52 HZ2FH UE 30 25
N=EOE = QL O] el 542 VT E 2R HEMUES 2ES D EEo5hs AOILf
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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.)

Y aHd:

TA 1 0lM 5(EES Z=5H |XISH| fIsHM, =Eof 232 YAHMS AN H7tg + AL

ZZ0| Or=X| 24 SHAR.)

1. Carefully check if all the experiment instruments/materials are fully provided. Raise your
sign if you have any problem.
2E MY EF/ME7E 2T MIEJ=XAE Fof A 25N Y =ZH7F UACHH
O 2{20| 7k Y& EA|ZHSign)S EAIL.

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

HEE siFIo g Ji+2 E=2S Sts2A

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 IX (as shown in Fig. 1).

MM, gA70FE9] KoM o L2 10 &2

VI IX A AE EEAE 10 Lok AE)ez x=eE IHENUE0 As RE H2AL.

2

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.
HI| A= R 2%[K|(on/offE HAIL. HM Z2810] [A| S0E YHYHO=R Ik

ALt

rir

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.

=
A=otA e, a8 3 2 Ha M MM #o L2 xE4dE2 /XS LiEHH
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<— Electrodes (+) (-)
Spinal Nerve | ﬁ( &

Sp?nal Nerve Il = ;ﬂ% (+ ), (_)
Spinal Nerve Il 3
Spinal Nerve IV

Spinal Nerve V
Spinal Nerve VI

——77

Splinal Nerve VII ‘ ) Switch . ! 8. L | Region
Spinal Nerve VI | ¥ .

Spinal Nerve IX I 2915 of
Spinal Nerve X (\ _ -stimulation
Sciatic Nerve % e Red LED .. X]—E,L
Fig. 1. Spinal nerve Fig. 2. Electric stimulating | Fig. 3. Sciatic nerve
He g device ™7| A= FX| xHEHE

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.

Q1.1. (9 F) o oA HHAZE ELEH MY =7t =% U3 S HICRH =0 =3t = JY=EF

57| Qs |EAE(sign)2 EA|L.

Step 6 to 10: (To keep the tissues wet, a small amount of Ringer’s solution may be added
onto the tissues any time)

Al 6 6™ 10(=HE == |XI5H7] fIHM, =X 220 YAHYS ANM2tE: H7tYE &+ QACL)

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.

gaofelel WHLE| § Sttt £ 220 A= LBE 7I9E MESIY saEA
SOt7tHA HA-MCH A2 XFHEH AXSHY &2z SICtE|o| HREE TS| HAHDHAZ 4).
3 Z t

S
B0 et = meet of @ X9 HY A 89§ A4S BRI US == UL

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

SIEE 20 SFS 2 ot0] ¥xUi+E|E =t

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

o 271E Botdl2s & 20l =1, S(3Y0IH)2EH Jotg| 252 =ttt 5)

1
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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.

zEdEe2 @HOE 2522 MR o XSt ACE =HAEA @HCE] 289 &

= B
o

oX

RS @ ABNZO CHUEE ofeh FHBNZES BAS| Aok FHB

=2[3ka, TS

HIO
21—
o2 = SIAIZICH

q

10. Stimulate the cotton line-labeled sciatic nerve with the provided electric stimulating device
and observe the contracting response of gastrocnemius.
HE BTt ZEAUZ0 FH|SH Y| X5 HX =2 X=E Jtota, Botg| 252 =5 #H3S oHE

ot

Cotton line

Al
=

Sciatic nerve

Al

il- —

T

oY

Gastrocnemius

sorzl2s

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

d2l 4. OE B7|7] Al™ a8 5 zEdda Borgl2=

Q.1.2. (8 points) When you have finished the steps 6 to 10, lift the sign| to notify the Lab
assistant to videotape the contraction.

Q1.2. (8 )6 OA 10 THA7F ELIH Y ZWIt 5 Y32 H|C|QH 0|0 =32t = JAZE 57|

flo | ®EA|E(sign)S EAlL.
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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)

Al 11 oM 12(ZHE FSFHH /X7 fIsiM, =ZF0o Ao FAHAZ AXMEI: HIME
QALhH)

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).

8 6 OlAet 20| gavitte] B2 2REH AEME-FOIE| 2|0 45X HES FO5HHA
AEE =EHg 2T =220ty Hold 2o TEZ| F™AM s=ChEtEMEel 20l= Hapt

2cm & E|0fOF L.

12. Stimulate the sciatic nerve with the electric stimulating device and observe the contracting

response of the gastrocnemius.
o] X5 X2 =280 XA=2 716t Jote|2se =5 g3

mjo
rk

PRSI

—

Tendon (A) &=@n)
Gastrocnemius =otz|2g
Sciatic nerve-gastrocnemius connection (B)

=EMF-Sor2| 25 FE(B)

Sciatic nerve =tzA%

Student code and scale bar sz =9t 7|F 20|

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

1% 6 (AHENZ-F0L2128) £X9| 22

0Q.1.3. (40 points) When you have finished steps 11-12, [lift the sign| to notify the Lab assistant
for checking the results and videotape the contraction.
Q1.3. (40 F) 11 Ol 12 THAZF EUHE A w7t Z2IE 205t = B3-S H|C|QH|O[Z 0

=5oie = A=E ot7| 28l |[EAE(sign)S EAML.
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Task Il (43 points)
Identify tissues based on their morphology and match their functionality
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.

A 1143 &)

HElE E0i2 g SHeD, 22| 7|53 AH|

=,
NESEO MElsty AlAHS 11 j9 JIBA, F I, B, 28, 43F, Y2H, 4ED, 2T
s, A B, Y20l TS S| ofef HYElof et

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.

£2l0|E BE& FHS7I307H)

2HOl= A 0N ) & HFES=2| =% HHHOIC) d0|F S A8oto] 0|52 §E& aastn Z4 =4

1.Vein 2. Artery 3. Ganglion 4. Neuron 5. Blood(frog)

1. By 2. Y 3. MAH 4. 7H 5. @2l
6. Blood (human) 7. Ovary 8. Testis 9. Lung 10. Skeletal muscle
6. E(QzZh 7. & 8. & 9. H| 10. 242
11.Smooth muscle | 12. Cardiac muscle 13. Kidney 14. Cartilage 15. Bone

1. gga 12. HE2 13. A% 14. 9= 15. bt
16. Pancreas 17. Intestine 18. Gastric tissue 19. Skin 20. Rectum

16. O|X} 17. %t 18. 9l =% 19. oj§ 20. H%

10
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0Q.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 F) =20l =
AZX|2A2. (3O &+ B

Mr re

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

Fig. 1-9 are the enlarged pictures of parts of different mammalian tissues. Based on their
structural features, identify the tissue and answer the questions below.

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

11 71 7|&e] 71550 tE BO A0 ULk Aol S5 JlsS T ZAHA OlA K2
2|5t ALt

11
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Symbol Functional description
712 7ls 4%
A Producing vitamin D3
HIEFE!I Dy
B Producing erythropoietin
ZTEETIQX; 2
C Producing urea
24 g
D Producing Surfactant to reduce the surface tension
HEYHS 0|5 St AHSIH dLi
E Regulating the homeostasis of the pH of body fluid
Heo| pH edd RAe =F
F Helping the vein compression and promoting blood stream
back to the heart
Y =0 =22 T2, 2z €Y SE =T
G Digesting proteins
CHHE 23}
H Producing secretin
M= E e
I Producing inhibin
A z2= MLt
J Major organ for the storage of calcium and phosphate
Zau QM MFel F=a I
K Producing progesterone
ZZAAHE 4

Q.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).

Q2.2. (13 H) Eex|o| 7|50 tfst 7|2, & Lo EXHA oM K)E
7|82 ot 0|¢el 7lsE ZHX ULk 2ES 7YY B2 1 MY

Ot == LH2AZHX| BE=Ch

12
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