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GENERAL INSTRUCTIONS
E
General Instructions(ZEHzTHH)

In this practical test you have TWO hours to do TWO Questions.
(AT HRTE - S5 ERS/ N 5E)

You must perform the tasks in the order given here, Larvae for Q2 will be available from 30 minutes after the start of the examination:

AL EIRFF & - 56 B 2 4haaifiE 5 slBian1230 7 N S4ETES [FE 22)
Question 1 — Identifying tissues of a fly larva (45 Marks available)(RiRE1 ~ 57 R AE R B EE L 8 2 ZIEAHER) 4557)

Tasks la and b Identify the axes of a larva. (7 Marks)
i lafeb © SRR AhER  fodh (77)

Tasks 1c, d and - Dissect Calliphora vicina larva isolate and identify tissues. (38 Marks)
R lc ~ dfze © 5/INC K Calliphora vicina%f) 537 2 TESR S 7 BN H IR (3847)

Question 2 — Physiology of a larval heart (55 Marks available)
(FIRE2 ~ 4h&a O g BB E) (5597)

Task 2a, b and c- Dissect a C. vicina larva to reveal the beating dorsal vessel (larval heart) (10 Marks)

[f1RE2a,b fec @ GEEEIC. vicina Z 4@ L5 IERURBkED T 2 55 18 (RN b4 & 0o i) (1077)

Task 2d, e and f — Devise and perform an experiment to identify the activity of three pharmacological agents acting on the dorsal
vessel (45 Marks)
[El2d,e Jof @ sEaea AR E—(E B B DAER =R [F S8 4 sy (U 2 & 1 R AR I (4577)

This is a test of fine dissection skills, observation and experimental design.
Good luck!

AE R EENH S AU A BBMRERTS - BERRET) R ERG
I > FLsr !
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Important Information:

BEEER:

Please remember to write your name, your student code and your country in the given boxes.

s L EAEFTHEBEAVAERS 55 T4 - B4 S AIRR -

Write your answers in this question booklet and place your dissection specimens into the 6 welled microscope slide. Both items will
be collected.

TEARGHR BB MRIVEZE - WRHRAYARESIREA A —(E S FLEEE 5 b o LRI & gl -

Make sure that you have received all the materials and equipment listed. If any of these items are missing, please raise your Red card
immediately.

St E MR AT A MR - AIRAEE IR B 3 - 551 BB YA -

During experiments, ensure to handle equipment properly. Any spilled solutions or equipment damaged by you will not be
replenished /- B ERIEE 1 » MECR PRI < (TG VSRR RN SR 7

Stop answering and put down your pen immediately when the whistle sounds at the end of the exam.

T el 45 TR IR E s > SRS R [ B A N2 -

Attach your graph paper and your plain paper on to this question booklet with a paper-clip and put in the envelope provided. Ensure
to stick your small identification sticker onto the white section of the 6 welled microscope slide.

R IEREIE R 5 4R St R GAR BOARR VG E T o HEE A IREY/ N a8 B ARG T 6 F LB AR 1 09 5 T
53 o

No paper, materials or equipment should be taken out of the laboratory.

PFRARTR - PO e TR B = -

An English translation of this paper is available upon request.

AR BRI IR ISV R SR -
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PRHEEE R

Materials and Equipment (F78HEELES (#5)
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¢ 1 x Dissection Stereo Microscope
— G T AG R
e | x Desk Lamp
—ERE
o 2 x Pairs Dissecting forceps
T FEE g 1
¢ 1 x Pair fine forceps - for moving larvae
— kAT
e 10 x Dead larvae in a Universal tube. Those have been treated overnight with ethyl acetate (Task 1). More can be made
available if required.

TEESLZ ahaR (I ER ) EAHethyl acetate SRR ENG - AIARE > A ZHIRA R R

* 10 x Larvae treated with a lethal dose of anaesthetic in a glass petri-dish (Task 2). These have been treated for I hour with
ethyl acetate — these will be provided when requested

TE BRI E 2 MR R~ 2has(EF26ER]) - EF Hethyl acetatef@a B —/NF > 417A T 2A ZIVEEA H] 2 HL
e 2 x Plastic dissecting dish filled with a black silicone base
o {1 ] P S B B RS e 1L
e Approximately 20 minutian pins have been stuck around the edge of each dissecting dish. To move them grip the pins with
dissecting forceps close to the the bottom of the pin where it penetrates into the black silicone

FER R L H B SR AL AR U BT - FRFHET S5 S T AR RSt N 7 By B Rl I -
e 1 x P1000 pipette plus tips
— AR AR ERE (125)
o 1 x P200 pipette plus tips
—SIE R AR ERE ( 0.2271)
e Three 1.5 ml Eppendorfs - labelled A, B, and C, containing Acetylcholine, Adrenaline and Octopamine respectively
FORA ~ B~ CRYZ={HLSEFHHVERLCE - Waiker 5l R J0EEe - & ERRE - Uikt -
¢ 1.5 ml Eppendorfs for your dilutions
— (BRI LS EF SR E
¢ PBS — Phosphate Buffered Saline — 100 mls
10022 T R BE 4R (15 TR
e Gelvitol
FILAEHELY 55
¢ Counting clicker
R DL B B
e | x timer
— (Bl 28
e Microscope slide with six hydrophobic wells marked 1-6 (Do not touch the hydrophobic wells)
—h BARIRIEI6HI6 LK EI R (GEZILBIRKE )
* Sheets of paper towel
&1
e 1 x Marker pen
— S ETE
¢ 1 x Graph paper
— SRIEAR
¢ 1 x Plain paper sheet
—HRE
e 1 x Paper clip
—{EE L Et
¢ 1 x Red Flag (dark if colourblind)
— AL (At EER RO
* 1 x Green flag (light if colourblind)
— R (At EEHRELREE)
¢ 1 x Waste beaker
—{E BRI SR

https://pdfgen.iboexams.org/html?examld=a2fc98ffeec4945caf9c3786&languageld=rgpiubTFitP4EQvs6 5/22
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QUESTION 1: IDENTIFYING TISSUES OF A FLY LARVA
[ — ~ R4l E 2 A

Introduction:

The Calliphoridae are typical members of the Order Diptera. Larval anatomy, while often different to the adult, retains many of the
adult features. In the first set of experiments you will be required to identify a number of tissues in the larval stages of a blow-fly
species.

Calliphoridae f3 BURIF EEG H Y 5 © Hafifs 2 RIS M 2R Bipliaa R 5] - (H AT A8 E B0 - EARE R - 1)
WBHEEEC. vicina. &) 528N 2 2 FEAH 4,

Figure 1. Lateral view of a third-instar larva (a developmental stage) of Calliphora vicina, anterior is to the left. i)
Pseudocephalon ii) Spiracle field iii) Spinose band iv) Anal division

[El.Calliphora vicina =45 Z E 12 —) 2 (lIGIE -+ 448G/l E 4 o i)Pseudocephalon (BFHEY © ii) 37715
1 (spiracle field) - iii) ZF#2E(spinose band) - iv) JI[lE(anal division) °

Anterior to the anal division is the spiracle field where access of air into the tracheal system is gained through a pair of small brown
ringed structures called spiracles containing a number of brown slits.

FERL PRI S Ry SR ALED L (spiracle field) - JFLEE 22 RE ARE R4 FHEAL - H—EPrt 2 BHIRRE SRS - T8 R
fl - HEEA-EHH ZFEHR -

Following dissection using a stereo dissecting microscope, the anatomy of the internal tissues of a larva can be viewed. The
structures are represented in Fig.2. Of importance to Experiment 1 is the nervous system, the fat bodies, the alimentary system, the
tracheal system and the imaginal discs. The imaginal discs are discrete sheets of epithelia that will form the adult integument
following metamorphosis.sheets of epithelia that will form the adult integument following metamorphosis.
RERA I ASAERIBET - DUBRE YA & 2 N EISERE - HRRAEE 2R - Bhal 2 EE AR MR - Falfs -
THEZRER - BB 24 KA B o (imaginal discs) o 5B 2F Ry N EEE 2 | R74RE - (E4)m 80818 AT R e YR e AR -
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B 7 o A
Dorsal vessel(E5HiflL'E C Dorsal vessel(# %)

Brain_ (&)

Appended cro
PP P Mouthparts([71g%)

Malpighian (J5L%E)
Salivary glands(ifHg) Tubules

D

Nub (&i%f)

Teeth(HF£5)

Leg discs(fifx)

Figure 2.Lateral diagrams of anterior internal structures of a highly derived dipteran larva. A. Note position of
crop and salivary glands. B. Note the position of the wing disc in relation to the mouthparts and brain. C. The anterior
part of the mouthparts, the “mouth hook”, is decorated by a number of teeth both on the hook and on the nub. These
number from 0 — 12 depending on the species and developmental stage e.g. in D.

B2 - B B 474%5T 77 P B iE 2 (BT AR [E - A. I FE R IFEHR = 0TI B B. I8 FL 1 75 RAGHI 1
B & C. g5 Fil g /5 159 - L1859 R B firkig [ AT H » PR R IER G2 - B A 0 F]12
ZJE] > AID/E -
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Mouth hooks [

¢ Imaginal Discs z3EZF

e — 1

eg 1,2, 3[1,2,3
\
Wing#i]

@
.
o ©
b

Mouthparts[[1£2

Salivary glandsnEEfif
Foregutfiis
Midgutf5;

Malpighian & [X/]N&
Haltere J-féiz

Brainf
Midgut1f5;

Hindgutizi5
Dorsal vessel&F &

Genital 4 FEHE o))

Anus(fLF9)

Figure 3. Dorsal representations of a dipteran larvae (not C.vicina) A. Alimentary system (without crop) B. A dorsal
representation of the relationship between the brain, major tracheal tubes, dorsal vessel and imaginal discs. Note the
relative size and position of the wing disc in the diagrams — in C.vicina it is found attached to lateral trachea slightly
more anterior to the brain than the diagram here (compare to Fig. 2B).

83 ~ B H 48 2 B AR (lFFCvicina ) o ALGIEFEZ R L2 B A EHIBIASIS 0 TEAE R
BIME R B Z R 727 B I E T2 B AR AL E-TEC vicina 2 @15 BT AR JETR BB EEIE
[EE T FTFEATIG ATV ( FE/ERBLLET)

In the diagrams above, the fat tissue is not shown. Fig. 4 shows two partially prepared larvae showing this material — and the natural
lack of colour and shading in such preparations.

NGRS A A, o BlABUR W SR YRR 2 ghE - BURRIRE AR AE B BB R g

https://pdfgen.iboexams.org/html?examld=a2fc98ffeec4945caf9c3786&languageld=rgpiubTFitP4EQvs6 9/22
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Figure 4. Initial Dissection A. Freshly pinned larva, following careful ripping of cuticle. B. Filleted and pinned
preparation — larger white arrow shows the bright white fat body material making up much of the internal contents.
Small white arrows point to minutian pins.Note the thin white/silver trachea throughout the body

1 52 7] I A RTAER G CREFAIFIRR I Z S22 o B. IR HI#EEHTERA BEAHT T i
NI CRE R R T B A ES 77 Z PIBREEE ] - D EFERA TR L B TR 8 2 /R

RE

Task 1a

Figs 1 and 5 shows the external morphology of a C.vicina.

Place a dead larva on the black silicon dissecting petri-dish — observe the structures seen externally. Using both your observations and
the above figures, identify the anterior and posterior ends of the larvae as well as the top (dorsal) and bottom (ventral) surfaces.

{£#%1a

81 & [ 556 C.vicina. 2 YN BE -

B—E UL SBAERTTR At 2 B ORI L o (FARZZINERRES - S F ez K EiEavE - BB 4h& > i -
& ~ TEED G0 RJEER (BEES) -

https://pdfgen.iboexams.org/html?examld=a2fc98ffeec4945caf9c3786&languageld=rgpiubTFitP4EQvs6 10/22
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Task 1b

1) In Fig. 5 place one of the following identification numbers (1, 2, 3 or 4) into the relevant boxes below to denote the
orientation of the larvae in the images. You may use numbers more than once. 1 = Ventral anterior; 2 = Ventral posterior; 3 = Dorsal
anterior; 4 = Dorsal posterior.

ii) Draw a line from each of the 3 labels (i, ii and iii), in between the images, to the relevant part of either image.

E#51b

i) FEEST » SEAEAERA 228 T AT AISRIS(1,2,3,4) DAtEsd shas < U510 - SREE AT EH - IFoRIEETATTT © 2FoniREli& )7
3FOREHAIT  AFORE MR TT

i) B E e RS - AR B BSOS EEER i E

Figure 5. External morphology of C. vicina. i) Anal division ii) Pseudocephalon iii) Crop
[E5 ~ C. vicina Z S} Z51E75() AL FHii) 175255 iii) 1 2

(7 Marks)757

Task 1¢+Task 1d

You are required to identify, perform simple measurements and to transfer specific structures to the six-welled microscope slide. You
are advised to do all of this whilst looking down the microscope and using your dissecting forceps.

{E1ck1d
EAREERS - IROVEPERI S RS HPT B W B S FLEREE F 2 404 o EIRAE AR SIBNER I~ BRI FH P it > ]
TR

IMPORTANT: The minutian pins should only be moved using forceps whilst looking down the microscope. When pushing them
into tissues ensure to hold them closer to the sharp bottom end than the top — they will bend if you do not do this and they will be
harder to use. HINT — ALWAYS use two pairs of dissecting forceps for the manipulation of the larvae and pins.

HE!

PR/ NS T AT B GER PSR TR ) WURE/ NS HE [ 4H A0 B2 Sn el AR B i =~ I P e IR A > WIS =8
i o M e o S EEHRAE -

PR | — e W G SRR E 4 S N

https://pdfgen.iboexams.org/html?examld=a2fc98ffeec4945caf9c3786&languageld=rgpiubTFitP4EQvs6 11/22
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BE PROTECTIVE OF YOUR FORCEPS and the preparation. DO NOT penetrate the larva too deeply and always tear sideways
or up and away from the preparation. It should look similar to Fig. 4A

PREESF RIS T B - TEA TR RN —EE R RER EHkbAsh s Es: - ERE4AM DL -

General Dissection Instructions fi# 375 HI|

1. Using the same larva as in Task 1a, or a new one, put the larva with its dorsal aspect uppermost on your black silicon dish,
under the microscope. Using dissecting forceps, pick up a minutian pin and place in the posterior end of the larva through the
anal division, just behind the spiracles. With your forceps, gently stretch the larva at the anterior end and insert a pin
immediately behind the mouthparts
RS T K ERaz ga(REEHNT A L) - FEE] EER ROy BERILT - T/ OEE SR
B/ NI R L ZR i 4 m AR R A LR UYL P& - ARSI ORI B 4hes - AF ClEst&lmtE A—/ gt -

2. Pick-up the cuticle between the last two posterior spinose bands and tear apart — the first tear is difficult. This achieved by
using the two pairs of dissecting forceps with the larva’s posterior end towards you
41k 1% A 2 RIRG B 2 SRR PR REN NG » 55— R E R EE - 5570V 0 - BRIt 4@ 2 A& Ut [m) RS AT] F A e g ]
T ACHRAE -

3. Using a pipette gently cover the preparation in PBS.
DI R EUPBS 2 i 4 s A

4. Using dissecting forceps rip the cuticle along the mid-line, from the posterior tear to the anterior pin. CAREFULLY place one
tip of each forcep just under the cuticle and the other tip on top and gently rip the cuticle by gripping and pulling slightly. Do
this in short stages repositioning the forceps after each segment is ripped. Finally turn the dish around and complete any
ripping of the cuticle to the posteriorly placed pin.
(E S o P AR AT A E g - T8/ IO R T —(ERImR e AER T - R T 5 — (R
FETHED - A S AH AR ATES AL VB RERESHI G A e g © o/ NEETT - HBHEL(R - TSR T - mIRTEE TS
I - 3 5 AL T B A E e R R I /Nt

5. Open out and pin the cuticle flat against the black silicone, producing a “fillet” and exposing the internal structures. Use one

pair of forceps to pull back both the cuticle and muscles and the other to manipulate a pin into position. It should look similar
to Fig. 4B.

TR E BRIV - VN HR A EEEE AR O BRI L - AR 1% 2 sabe - I EHFTE NERE
& o —SETrbmaE s AA - HS ST e et - REREDE4BHPLL -

6. Remove excess fat, being careful not to disrupt the brain and gut. Pick up the fat with one forcep, remove and wipe onto tissue
or place to one side of the dish.

B2 ERAGR > /IO BB R sy AT Ay — B ESEAE FRAEAG - RAUEE SO BRI — I -

NOTE: In preparation for this next section place a small drop of gelvitol within each of the hydrophobic wells on your slide. When
transferring any tissue from the dissection plate to the microscope slide, aim to pick up the tissue in some fluid so the fluid is held
between the tips of the forceps by surface tension. Upon addition to the gelvitol, open the forceps and the tissue will transfer in to the
gelvitol.

(T T AIBERANG » S\ PlgelvitolH BB b2 5K/ MBI - S UM NP ST P RS SIRBEH S - S —
SLiRiRe > N RRIAIR IR (> RS G AL BT Wl » 0 Agelvitolfi > ESECREAER T - AL GESELH Agelvitol -

Task 1d
£#%51d

https://pdfgen.iboexams.org/html?examld=a2fc98ffeec4945caf9c3786&languageld=rgpiubTFitP4EQvs6 12/22
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1

. Remove the Appended crop and put at position 1 on your microscope slide. In Table 1, report whether this connects to the

alimentary system anteriorly or posteriorly to the brain

FIRFRL PRI R LRSI BT - FER PR HRER SR HIRR R m SN b S

. Identify the salivary glands, remove one and place at position 2 of your slide. Estimate the ratio of one salivary gland's length

to body size length and write this in Table 1
Prak 2 dd 2 MR AU — B AR A (L B2 » R R RS B — R Ay R &SGR~ B -

. Gently dissect out the brain by removing trachea and breaking the attached nerves and place at position 3 on your microscope.

Count the total number of nerves originating from the brain, insert this information in to Table 1.
INO RIS BR © DIBRART LS 2 188 5 RS 24 - BRI BRI A BB R A &3 - SR WA B RS E d
KHEBAEL -

. Dissect a posterior spiracle with a small attached section of trachea, place at position 4 on your microscope slide. In Table 1

state the number of slits in one spiracle.

A T SRF L LTS 2 INER O3 SR E B L AR IR TR S R Z (L B4 » FER PR — R I EAVREEHE -

. Remove the mouthparts. Carefully tease away excess muscle material, free the mouth hooks, separating them from the

mouthparts and from each other. Place both mouth hooks into position 5 on the microscope slide Carefully observe, using
transmitted light, to confirm the number and position of teeth on a mouth hook. Record this in Table 1

MPROIES » AR 12555 ZERATAILAZ IR - R I S9ER ISR 3B - AR I S ABRER B A Z AL B ST - FIFHIER
75 2 AR AR 220 e R — (1 88 _E R S e B (i BNk AE R 1

. Find and dissect a wing disc, carefully place into position 6

il oy Bt ghas 2 38 > R ERBEMEER R Z i Ee T

. IMPORTANT - You must firmly attach your identification sticker to the white part of the microscope slide. Your slide will be

collected and marked at the end of the examination.
B R R MR R R R R AR REAE B R B R 2 BB ER sy - IREVEE R S E E RS R R T 8 > BT DA
AGZE

Task le
You will be scored on the correct tissue in the gelvitol drops and whether it is intact, as well as the answers you give in the table

below.

Ti5le
AER S B By R 45 o0 Bl HH IR 2 4 AR B i gelvitol T 5 4HERSERME B I B % -

https://pdfgen.iboexams.org/html?examld=a2fc98ffeec4945caf9c3786&languageld=rgpiubTFitP4EQvs6 13/22
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Table 1 Recording of identified larval tissues (721 4)E3 4240770

Slide
Position: | Tructure RECORD YOUR OBSERVATIONS AND ANSWERS IN THIS COLUMN
Crop Is the connection of the crop to the alimentary canal posterior or anterior to the brain? Circle the
1 P 3 correct answer.
(343 IR BT A AT B2 Ui B R b 2 A A 2 355 B L TR
ANTERIOR Fijli POSTERIOR £
Salivary glands
2 D%Ei\ ) What is the approximate ratio of salivary gland length to length of the larval body?
FiT PROHINEE 43 £ 18 B AG EL B Ry ] 2
Brain
3 s Total number of nerves:Ffi g {2k H
(657)
Dorsally originating: [5 £ {H5% H{ 27 1% 8 H
Ventrally originating: 5 & {HI5% ! =~ €8 H
4 "?"Ir) ;Tlcjae and Number of slits within a spiracle:
- - = Hig
SRS RS2 HEEH
(793)
Total ber of teeth:
Mouth hooks o;ir[;um erotiee
FEAsEEL
5 1§
(893
Directly on the nub:
EiEG F 2 e
Anterior to the nub:
EfiBhRT < St
Posterior to the nub:
iR < e
6 Wing disc Nothing Epplicable
A /AR
(1043

https://pdfgen.iboexams.org/html?examld=a2fc98ffeec4945caf9c3786&languageld=rgpiubTFitP4EQvs6
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QUESTION 2: PHYSIOLOGICAL RESPONSES OF THE LARVAL HEART.
[ ) @ it 2 A B S B

Introduction

Larvae in the glass petri-dish have been exposed to a lethal dose of anaesthetic. However, the tissues of these animals can, for a short
time, still respond to pharmacological agents in a similar way to mammalian systems, with some possible differences. You are
required to demonstrate the effects of three pharmacological agents on the beating dorsal vessel: Acetylcholine (A), Adrenaline (B)
and Octopamine (C). This organ has evolved in insects to circulate hemolymph through their open circulatory systems. It is
equivalent to a mammalian heart. Similar genes are required for development in both insects and mammals. Some mammalian
hormones and neurotransmitters can act directly on the insect tissue through homologous receptor proteins.

Nz

Efﬁfﬁiﬁ§M¢EﬁéﬂmmE% BN BRI R AR - ZRTTH AR R ] P T5RE LU AR LB ) %%E’Jﬁ‘@]‘%‘%%?iﬁ
& - ByARE g A LER - (RS T =TE%EY) © ZEifiEe (A) ~ FERE (B) ~ /B (C) HpkETEmEr
EA » RrMEAE TR ABPHYC6E  RAER e MMEAER IR SR GUERATEE -« B AL BIVIHs 5 H
FUALIHIEA - FEEbrmy AL SRR A SR ] DU B [F R Z 48 5 B ET%’EFHE/\WMZH%%

Task 2a

When you are ready, hold up your green flag and a demonstrator will give you 10 freshly anaesthetised larvae in a glass petridish.
Under your dissecting microscope pin a larva with its ventral surface uppermost. First place a pin through the anal division. Holding
the head/mouthparts, stretch the larva a little without twisting or rotating it and pin just behind the pseudocephalon

£7#52a

B AURTEF IR - BREEARENE - BhET S5 R0 ERI B A4 S BE B M - FRESIEEMER T - B —E4haiE
EETHF o SeLISTST(EALFTER 53 » IVEGESY/ (I SSERAr AR ESHE R L 4h8 - AR eiEE e - s b T st T L
HHIt% )T

Task 2b

Use the same dissection technique as in Question 1, this time with the ventral surface uppermost. Once you have the fillet, this time
CAREFULLY pick-up the gut and Malpighian tubules and pin to the side. Fat can similarly be moved to one side or removed. When
picking up these tissues, you will need to carefully break some tiny trachea. The dorsal vessel is a tube running along the dorsal
midline (Fig. 1 and Fig. 6). Do not remove the brain or too many trachea, do not touch or damage the dorsal vessel with your forceps
directly or indirectly when moving other tissues. All of these may prevent the “heart” from beating. If the PBS wash is cloudy from
lipid droplets, then carefully remove and replace the PBS using a P1000 pipette and tips.

E#52b
TSR EETTEIRREL - REE SRR A b R ORI - BliF4haik }E%E?E/J\»Dﬂﬁﬂyﬁﬁ%i%ﬂ I
BRI EEAESSIE - AT LURHEAE B — B R ER - BUHE LRGN - 2/ VO — 2 NRE - JIilEREE
jbﬁfiqﬂikﬁﬂﬁﬁm ([ERIES) - AEERERIGEANZ RE » FERENHAGHERE - S E Rl i T i 2 s 2w

o AT E S AT AR R A O kB o R Ry is Ce AT e BsE < O kB - WERAHAE/ N (EPBSIEE - FP 10007 & & 8l
Ef”“ﬁ H N A S fAPBS
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Figure 6. A VENTRAL dissection of a C.vicina larva — following careful moving of the nervous system, gut, trachea
and fat, reveals the dorsal vessel (denoted by the arrow)

B C. vicina 481 BIRHE] - IORBTIET G 54  RERIEA - RErHEME (Fair)

Task 2¢

Observe the dorsal vessel, you should see two parallel lines, if the dorsal vessel is beating it will pulse/move in opposite lateral
directions and back together again in synchronisation, this is one heart beat. Once you are satisfied with your preparation, raise your
Green flag and a demonstrator will sign on this sheet to confirm that 1) the dorsal vessel has been correctly exposed and 2) it is intact
and beating.

Your demonstrator will show you a red flag if the dorsal vessel is not exposed

or

Your demonstrator will show you both a red and a green flag if you have exposed the dorsal vessel, but it is not beating
or

Your demonstrator will show you a green flag if you have successfully exposed the dorsal vessel and it is beating.

£#52¢

BIZA s - ER BRI EIT4R - R EIME IEERE) - SRS T 5 R E/ ) - 2MEHE —fEE 5 —
ok o IRER B C AT T kB o FEBIER L E 4 o DR E IE T IERETS K ()& M s i e ek gh -
AR HOE AR E AR > By iral e

1%
WERRAREI B i E - EAAEBkE) - BB &SRl ONckEE
&%

IR RECTh R ey 80 HLIEAEBKE) - BhE e irekais
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You have 10 trials/attempts at this dissection, once you have successfully exposed a beating dorsal vessel and have had this confirmed
by a demonstrator (they will write a specific code on your exam paper) you can progress onto Task 2d.

If you are running out of time or larvae or you do not wish to attempt any further dissections then you MUST sign below the
table before moving on to Task 2d to finish the examination. Otherwise no credit will be given for Task 2d.

BRI ERIR A 107GEEY ES - — BREH —EpErE M E W M EEE (M e e LS —ERrE )
L E R R 2d -

WREFEARS - (R HEFEMES - SO0ESRAT - FREE RAEFERKT IS  HEEKATERER - &
RAIEB2dN GLEIREM IR -

Demonstrator code  ( BiZ&EREE)

Correctly exposed the dorsal vessel NOT Beating (553)
IERERRAS I > (EABES) - 7

Alternatively Correctly exposed dorsal vessel beating

IERERU R IEAERREN B I E (1053)

Once the demonstrator has signed and you wish to progress to the next task, please sign below.

EMRCEELEA > B EEATEES > BE N %S -

Task 2d

Observation In mammals, heart rate is affected by numerous agents. Neurotransmitters such as acetylcholine decrease the strength
(negatively inotropic) and the rate (negatively chronotropic). Alternatively, hormones such as adrenaline increase strength (positively
inotropic) and rate (positively chronotropic).

Hypothesis - Such observations lead to the hypotheses that: (H1) Acetylcholine will decrease the beats per minute (BPM) of

the dorsal vessel. (H2)Adrenaline will increase the BPM of the dorsal vessel in this species. On to Fig. 7 draw a single-line graph
of your expected results showing the effects of A, B and W (PBS Wash), applied to a single preparation. Ensure to indicate the
changes to bpm of the dorsal vessel during the time course of the experiment.

£#52d

B2 WAL B LR G 2 R S IEEEYHTEE o RN ZERIE R G R A TR (R OIS ) Al
LB (HIRLOBE) - MMENE RGN CAIGETRE (YR OAMEE ST ) R (REELBE) -

et - S REEREL LU EER © (H1) ZERMEG Gl EaE ) e M E S X # (beats per minute, BPM) -

(H2) B FRRZR L Y)EE MEHIBPM - 4B IRTRELE Ay B —ihaR B IR 7 - BURH BTG AR - BalAA

W (PBS WIS EIKR ) (RIVFTEEARIRUE © F oA B 5 R [ o s B bpmiy 24 -
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1. You are required to design and perform an experiment to test the hypotheses H1 and H2 and to discover how the insect
hormone, Octopamine (C) acts on the dorsal vessel isolated in Task 2b and confirmed in Task 2c.

IBO 2016 Apollo

Time(HFfE)

Figure 7. Line graph of expected results for addition of Acetycholine (A) and Adrenaline (B) and PBS wash (W) to
the C.vicina dorsal vessel

B G ERE (A) RIELARZE (B) FIPBSIL/R (W) JRIIZIC.vicina Bl & FRATERAT 4R B

(757)

axa AT — (BB AN H LAH2(5ER - DU R a0 /iy (C) IR E(EB2b T e 0B ~ TEERS2c

SO

. The block below represents the duration of the ideal experiment you would conduct on your single larva preparation. Divide up

this block into sections to represent the order you would apply the respective solutions (A, B and C) and PBS wash (W)

on one larvae preparation from Task 2c. Write the appropriate letter into each division, the first two have been done for you.

N EAVESFR IR R R A &t i A TE BRI I o LI AR - ARG 2oy — R 2h A

FEEAEEIR (A~ BRIC) MIPBSHER (W) HIKFP o R IEMER RS AZET > AIRIEER RS
. When designing your experiment you need to consider and effectively represent, washing of the tissue and repetitions.

TREVE BT 2 2/ ariE 2B/ - B e E PR R 2R ERERE G R A EE

M-
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[B18. EBREaT - 5 AR ER(PBS) (W) FlIA > B » C=FE1 [az B AE B FIC AT /T

(12 57)
£¥52e

1. Cover your preparation with fresh PBS (W) and record the baseline beats per minute (bpm) in Table 2

PR EEEIPBS /& IRTRMA USR] - fER2 P ECEAF IIRRE T & 8 LB B (bpm) DLURFEREE -
2. Three eppendorfs marked A, B, and C contain stocks of:

A =2x10-2 M Acetylcholine

B =2 x 10-2 M Adrenaline

C =2 x 10-2 M Octopamine

100 ml PBS is also provided in a medical flat bottle

Just before use, dilute A, B and C in PBS to their working concentrations of 5 x 10-3M in 1 mL in Eppendorf tubes. For each
agent record volumes for dilutions in Table 2 in pL.

EAA ~ BFICH) =Eppendorf/NE &5 R yIEEY) 2 SR TRR
A =2x10 2 MZE5HE

B=2x10"2 M [-fa%

C =2x10 "2 M/\ it

— It % I 7K &4 100ml PBS
{# IR » 751 mL Eppendorf/ ]V 1 LIPBSFFRE(EA ~ BRICHATZRZES*10 = MIVITHE(E I - $Hgm@ayfrd
SCER I AMRRRIVRGHR (ul) -

3. Considering your ideal experimental design (Fig. 8), evaluate the effects of A, B, C and W on a single dissected preparation
taking into account the time you have left. Record your raw data and average bpm in Table 2 for the dorsal vessel at rest and
for the effect of each of the agents A, B and C.
aHEIRHER R E SRt ([E8) K ATEGeHIIFE] » HIEKA ~ B ~ CRIWEERSIFrSZ s BRI E - R B C ke
AR L4k L - WAERR2THE AR I E ERF (IRRE T RAEAREIZEYIA - BRICTE ] THY-F5bpm -

4. Based on your data select the relevant response of bpm in the table e.g Increase, No change within 10% or Decrease in the
table
RIS IRAYEEE » fE2 P sRESE bpm AL - BILIEN ~ 1£ 10%HEE PR (L - B>

5. From your data indicate whether the receptor for each agent is demonstrating activity or not by writing "1" or "0" respectively
in the relevant column of row 4.

TRIZIREVEES - ESBATHYMRAS T 53 3l L1 B0 20ef5 L R R EE ) =2 A 2 el i B TS -
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Table 2. BPM of resting tissue, effect of agents A, B and C and identification of agents.
(=~ LR T » S BIABCE B 777 #2. /oBR B R 5 5 B 7))

B 3% A B C
Not B R [ 76 ST s 2 e REEE
Dilution volumes required Stock lﬁ/ﬁg)ﬁ/{Qﬁﬁﬁ'ﬁﬁg*E Stock lﬁl/ﬁyg)ﬁﬁﬁﬁﬁ ’EHEE Stock %;}%gﬁ/ﬁﬁﬁ%%ﬁ
MFERSTE (uL) ENE S
PBS/J\\BD E ﬁéﬁ?ﬁj‘f&z% PBS/J\\ED&’ E ﬁéﬁ/ E}TQZ’E’% PBS//J\\jJ[[ E‘ Eg&:ﬁf§]ﬁ%—§2%$§
= =
Record your raw data
counts here
AT ERIRAT R 2R
[REaEE
Average bpm--35 557 g;;ige " |Average = g%ige B gf,;ige -
82 0B T9-
Select one of the B
following : Ll Ll B
responses. 10%
TS LB R g;{bm TE10%A s L TE10%A s L TE10%A ek
S/ ;% D )
BEYZ RS
1= FiEHE
= 9775
(12 73)
£ 2f

1. On the Graph paper provided, plot a suitable graph of your data over the time course of your experiment. Remember this
should represent data applied to a single preparation.

(12 Marks)
TEHEAEAYELR E - SCSRIRAVEUR A BUAE R EINF R TS RIRV4E R - SCEARBRETER DR ERRATR -
(1293)
2. For this experiment H1 was that the C.vicina dorsal vessel will respond to acetylcholine negatively chronotropically and H2
was that adrenaline acts positively chronotropically, as would a mammalian heart.

HiR B LRI 1T G IR (KC. vicinaBy B Z BRENAE > H2EGRE EIRR 2T fe s s 2 PR -
%D@?L@J%E’IUHE@*& °

3. You are now required to accept or reject these hypotheses, you must base your decision on the data that you have generated.
Circle your decision below:

TRAENIE EERFTSHVEEE - 7 SUERH H2 2 Bk -
FE T R EE(RETHAE

H1 ACCEPT #% REJECTHESE
H2 ACCEPT % REJECTIE4E

FHEER
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