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The Composition and Homeostasis of the Animal Body
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N The Structure and Function of Animal Tissues

FERE/NE > BRI BRI - R R A FHSOK AR AT EE) - 24
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E¥F thiE ¥ thiE
smooth muscle SEEAL adipose tissue HERF4H %5
skeletal muscle HELAIL axon HEAS
striated muscle LA epithelial tissue b Rz aH 4%
basement membrane | FEJEHH dentrite fotze
connective tissue “hGHAH S neuroglia THEK PR
myocyte AIL4HHAE nerve tissue FHEELH 4
myofiber AILAE neuron FHEETT
muscle tissue AIL A 4H 4% chondrocyte Lig=eAiliiT)
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extracellular matrix A EDIEE=Y voluntary muscle FEEHL
cardiac muscle AL myelin sheath kel

[ o be composed of . J

4+ Nervous tissue is composed of neurons and neuroglial cells.
AR 4H 48 2 B aOT A e R AHRE T 4H A

[ 2] protect from . ]

47 - The epithelial tissues lining the stomach wall protect the stomach from the influence of

gastric acid and other enzymes, and aid in the absorption of nutrients.
PRV S BE BN B R AR RE E sz B Bt BB 22 WA BN RUCE & -

[ (3) be divided into . ]

%47 - Muscle tissue can be divided into cardiac muscle, skeletal muscle and smooth muscle.

AL ] 73 Ry CAIL ~ B REAILRDFE AL -

[ o be characterized by . ]

4] - Connective tissue is characterized by a rich extracellular matrix and relatively fewer cells.

Ghdn s LA B S SR D Rl
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(5] be specialized to V/for N.

f4)(1) - Nervous tissue is highly specialized to receive electrical or chemical stimuli and to
transmit this information to various parts of the body.
PRESAH A5 e 15 B P T BRI LRI - I RF 2o
f43(2) : Muscle tissue is specialized for contraction.

GIINPKIERGE AR NI e

F

EEAIRAE B AGHY S EERAL -

uflt

(6 be responsible for

%4 - Nervous tissue is responsible for coordinating and controlling many body activities.

LA SR T e NIRRT 2 SRS EE) -

(7] occur/be found in

#i4) - Smooth muscle tissue occurs/is found in the walls of hollow organs such as the intestines,
stomach, and urinary bladder, and around passages such as the respiratory tract and blood

vessels.

SPIEHAHERFAE TS - BB S th 2= 28 ERVEE b DU PR E AT S i i ] -

(8] make up/form/constitute

#4g(1) = Stratified squamous epithelium makes up/forms the outermost layer of skin on the body.
RV LR S BSENE Y K -
#14(2) - Cardiac muscle makes up/constitutes the thick middle layer of the heart.

CH VR L i I o g

o be arranged in

w14 - Epithelial cells may be squamous, cuboidal, or columnar in shape and may be arranged

in single or multiple layers.

ERZARRERTTIR FT LU @R ~ LTI EBAEIR - U AR g% e

HEF -
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{ @® In addition to , can also . J

#i4)  In addition to maintaining structure, connective tissue can also protect organs.
B T 4ERr 4GRS - 4SdHERE T DAPRERE -

o BEHE »

FEEEEARR - BAEERLI TS
After completing this section, students should acquire the following concepts:
— ~ BAERFRERIE & AN [ESH AR R -
Students can clearly understand and distinguish the characteristics of different tissues.
=~ B g R TURRAH AR A B A HYDHRE o LREIEThRE B M HIET A AR Y -
Students can understand the functions of the four types of tissues, and can identify the types
of tissues based on their functions or characteristics.
=~ BAERESECS AL ~ AR AL = SRR R R R GERE SR R ERIAILA
JET -
Students can remember the differences between smooth muscle, skeletal muscle and cardiac

muscle, and distinguish muscle types by their structure or shape.
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Students should understand the characteristics and functions of epithelial tissue and

connective tissue, and be able to distinguish between the two.

Which of the following statements about animal epithelial tissue is/are correct?

(A) It consists of single or multiple layers of tightly packed cells.

(B) It has an abundant intercellular substance whose composition is closely related to the
function of the tissue.

(C) Itis the main component of sweat glands.

(D) Its function is to tightly connect the different tissues within an organ.

(E) The epithelial tissue of the small intestine has the functions of digestion and absorption.

YIS RHENY) LR (R R AHARA RO - WRLEL I 2
(A) HEEEZEIEY | REHISIAEAE -
(B) HAEERVAINLEE » Hplk S S Thae 2 DR -
(C) RFEBUTRRIVERRS -
(D) HrhpesaHnias B YA [FAHS R S HYEAE i
(BE) /NEHY LSRR ML ~ BUHITIEE -
(1054574 30)

Teacher: Which tissue has less intercellular matrix, epithelial tissue or connective tissue?

Student: The epithelial tissue! Epithelial tissue contains less intercellular matrix because the
cells are more tightly packed, whereas connective tissue contains more intercellular
matrix because the cells are loosely arranged.

Teacher: That’s right! What are the functions of epithelial tissue?

Student: To protect, absorb, and secrete.

Teacher: Which other organs or tissues in the body have the function of absorption or

secretion?

6 BYORBASEFRE TR ARP EFRRTF
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Student: The small intestine has the function of absorption and digestion, while the glands,
such as the thyroid gland and adrenal gland, have the function of secretion, which

are all endocrine glands.

Teacher: Very good. In addition, glands also have exocrine functions. Sweat glands are one
of them.

Student: 1 see!

EED BB LRSI SE G AR o TR R AR E e D 2

B DA | N B RSP AlEs Ry e s - Nt AEC DAERE - s
SRR R el Ry iRz - A S EAVAIERTE -

Ehl - Jgeh | AP E R AHSE R TIRENE ?

B OREE ~ R 3 -

ERN AR S Re PR A L S B B AR B A R S AT P RE

B4 0 NG EARWACHERIZHEE > RREE R B 7RI THEE - 02 FIRBRAE _ERR
TR BN N T MRS -

L JREY > SIMREE AN ILAITHEE » TR R —E

B4 0 JRARA !
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Students are able to identify the type of muscle tissue based on the shape and structure

of the muscles.

Picture A Picture B

Student Chang used a microscope to observe two kinds of tissue cells during a biology tissue
exploration activity and drew diagrams A and B.

Which of the following cells is most likely represented in diagram A?

(A) Nerve cells (B) Skeletal muscle cells (C) Smooth muscle cells (D) Columnar cells

SRR R LY AR EBIRT  F R S AR AR -S4 MY ~ 2
T [ -
Bl A P RERE Y RTTRATAE 2
(A) tHEELHAE (B) HHREHIAIAE (C) A4 (D) HRAIAE
(110 +5% 44)

Teacher: How can we distinguish the three kinds of muscle tissue?

Student: They can be distinguished based on the shape of the cells, the number of nuclei, and
the presence or absence of striations.

Teacher: Great. If the muscle cells in the picture are spindle-shaped, what type of muscle
tissue do they belong to?

Student: They belong to smooth muscle because both skeletal muscle cells and

cardiomyocytes have striations.

8 BYORRGBEFRET RN (PP FERE S
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Teacher:
Student:
Teacher:

Student:

Teacher:

4
T
4
i
4
g
i
s

R

That’s right. Which kind of muscle tissue is not striated muscle?

The smooth muscle, too. Both skeletal and cardiac muscle are striated muscles.

Ok. So what are the differences between skeletal and cardiac muscle?

Skeletal muscle has multiple nuclei and no branching, whereas cardiac muscle has
only one nucleus and is branched.

Very good. Seems like you have learned how to identify muscle tissue by its shape

and structure.

AT 7y =R A SHERIE 2

ATDURIEIREZ IR ~ SRR ENE S A ECRE T -

1Rz - e/ FARLASIREI I E ik - BT A a H R — AL AR 2
SEAIL D Ry SRR A D A LR AR A A -

28 o A —TEHLASH SR A R SILE ?

— IR R - E RN O ALERE RS -

SFEY > AL REHIURL I 72 AR 2
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1-2 EEMNEESRESEEN
Homeostasis Physiological Significance and Importance

FERE/INGTT - ZERT AT SRS F /A RUE RS Y S8 e R 22 S R Bh B A T R N IR E B 9028 25 R
I E—EAEMSs TS - RS AEBR BRI R R EEE - £
B H Y Ry i e AV IRDE IRRRRY BB S, -

SAREAESYIRe NIV E MR - A R R M RLE R > A SRR A S EEER -
s E e ARGy > SR Al > 5 RS R E 38 E RS ER - BUK
HEFFIREARRE S ARG RV EE SN - WA ARG P IRE 1% 7 20 - AR B [ B P A -
ng /7 > Al ] DR SR gl AR Ao o R A B B R E IR AR A
ARG AAERET > DURESE ZSHEHEER - EEE RSB EE B S SR IR E R
RBLEEETE

lll’

EF hiE B¥F i

negative feedback control & A BB positive feedback control | IF[A]GEFZEHI]

body temperature il antagonism HEPiEA
internal environment NER I synergism TahlE1E A
feedback control [Ej: el blood sugar/glucose T
10 BYRRRBEERETRAL (2 PP mERGYE
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B thiE B¥ hiE
homeostasis TELE enzyme P2
hormone DN external environment YN

[ o be controlled by . }

4] : Blood sugar homeostasis is controlled by insulin and glucagon.

= The regulation of blood glucose levels is controlled by insulin and glucagon.

IS ALAE FH RS BRI P 2R e

[ (2] coordinate with . ]

ff14) © The nervous system coordinates with the endocrine system to maintain homeostasis in

human body.
THEL BB 73000 S 4 i LLSERF ARG HYIALE -

[ © stimulate to V. }

4] : When body temperature rises, the human body stimulates the thermoregulatory center to

dilate blood vessels and lower the body temperature.

ERn BT ARG g RS R R e TR R I R - PRSI -

[ (4] lead to . ]

4] : Hyperthermia can lead to heat stroke or shock.
e R g EE P ZER T o
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[ (5] that be called . }

#4] : Two hormones that have opposite effects are called antagonistic.

WHERER B AR AIER - T RS ifEm -

[ (6] be opposite to . 1

f7l5) © The function of insulin is opposite to that of glucagon.
fR S ZRAYDNRE BT HHE R A

o BEEEHE »

FEE S ARR - BAEERLI TR
After completing this section, students should acquire the following concepts:
— » BRI ENEREEREN: -
Students become familiar with the meaning and importance of homeostasis.
=~ Bl ARGK Sy ~ EARIIAREYIAE - R EIRRE T - RS ARERTRE T = -
Students can understand the homeostasis of water, blood pressure and blood sugar in the
human body, and how the body regulates itself when these homeostatic conditions change.
- SRR ER ARSI E R e E Stk F i A 4T

Students can understand that homeostasis in the human body is maintained through the

[1]

coordinated function of various organ systems.

BYRATBEFRETRLN PP FEERT B
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Students can fully understand the meaning of homeostasis and identify the mechanisms

of the regulation related to it within the body.

Which of the following statements about the regulation of homeostasis within the body is correct?

(A) When blood volume decreases, it stimulates the adrenal medulla to secrete hormones.

(B) When blood Ca** levels are too low, the thyroid gland is stimulated to secrete hormones.

(C) When the body's water level is too low, it stimulates the release of hormones from the
posterior pituitary.

(D) When the blood glucose level drops, it stimulates pancreatic cells to secrete hormones.

NHIE BRI E FR ZEHRCIE - A 1A ?
(A) EMmERDERE - GROSE ERRBEE EE -
(B) HMUR Ca® JRMMBERF - SRIMFRELIMNE -
(C) BERMAKDBIE - FRIBISERERERBRE -
(D) &Mk FRERE > SRR & -
(1074574 16)

Teacher: What aspects of homeostasis are present in the human body?

Student: Thermostasis and blood glucose homeostasis.

Teacher: Very good. But there are many other homeostasis in the body, such as: water, blood
pressure, and substance concentration.

Student: I see! What are the homeostasis regulation mechanisms related to blood?

Teacher: Homeostasis in the body is mainly regulated by hormones. When the blood volume
decreases, the body will stimulate the kidneys to secrete renin, which will increase
the blood volume. When the concentration of Ca?" ions in the blood is too low, the
human body will stimulate the parathyroid gland to secrete parathyroid hormone to
increase the blood calcium concentration. When there is too little water in the body,
the human body will stimulate the posterior pituitary to release antidiuretic

hormone, reducing the amount of urine excreted.

13 BYORBASEFRE TR ARP EFRRTF
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Student: The regulation of homeostasis in the human body is quite complex!
The homeostasis coordination is related to so many different systems.

Teacher: Because maintaining homeostasis is very important for living things! How does the
body regulate blood glucose?

Student: When blood glucose drops, it stimulates the pancreas to secrete glucagon, and when

blood sugar rises, it stimulates the pancreas to secrete insulin.

Teacher: Very good! you will learn more homeostasis regulation mechanisms in the future.

Zhh . AR E AR ?

B4 0 fORE ~ MmERE -

N RS o NERSNEATT S HMAVRE o tha 2 Ky - BRI R -

B2 [Nt | ARER R A BRI E R 22 T SR TR 2

EHD  BRNIRLE EEZFIHRIREE o B MERR - SBABERISE R R R
(ST RGN « i MR EY Ca BEFIRMEB (RS » AR SE] FRAR 73 A
FRBRE - TR TSR - Eaer/Kord/ Vi - A G RIS S R TR bt
HMPRHE > B RRHIPREE -

BE 0 NBGIUERYEHE T AR | ABGHYIALE foh sl BLaT 2 A IRV 240 R -

EhR - NREREYPGER - dERr e RERN | AL ARG ol S mAE A e e ?

ERAE b N > GRBERRR T ERR o T E BT o R R S AL R
BE-

ERN  JEEA | DIRIRMTE S2E R S RUERY T -
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Students can understand the significance of antagonism and use the concept of

antagonism to determine the relationships between hormones.

Which of the following group(s) of hormones is mutually antagonistic?

(A) Growth hormone and thyroxine.

(B) Insulin and adrenaline.

(C) Testosterone and estrogen.

(D) Glucocorticoid and mineralocorticoid.

IHI R B A AR THIRE (& 2
(A) ARHEEEFIRIRER -

(B) BRERAF EMRE -

(C) FEEHEBIFER -

(D) #jkiiE Y E XY R

Teacher:
Student:
Teacher:
Student:
Teacher:

Student:

Teacher:

Student:

(103455 12)

What is the concept of hormone antagonism?

Hormone antagonism means that two hormones have opposite effects.

Which hormones are antagonistic?

Insulin and glucagon.

That’s right! What is the feedback control between these two hormones?

It’s negative feedback regulation. When the blood glucose concentration is too low,
the secretion of insulin can be inhibited through negative feedback regulation.
Great! Because adrenaline also has the function of raising blood glucose, insulin
and adrenaline also have a mutual antagonistic relationship.

I see. So adrenaline can also speed up the heartbeat and raise blood pressure. It has

many different functions.

B AABEFRE TR A F P EEEET R
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Circulation and Digestion

BT FALERE ARSI 2 BRAIR
BT FALERE AR TGRS A BRE 2

VG EERIE SRR T IS Y (REEAR) ASERCE TILHREY) - &
Ve R TE > A E BRI - LTI B R L3 8 B/ N334 T BA
WU > o AR N B R TR RE BTG ER AU IEN - TEER A AW R INRE © BT NIFERR
&) -

w8 0 abod > S/ NERAET T PSSR RS S R e e A A5 B AR N A i E . - o
RE ORISR > RTDAGS BRI e - SRA TR A A Al HH S RS A L B - 4
Hiig R DIRERF L T AR IR - SRERAE FFOGR I SRS E e T &R RHIIIA - fE3
PREEB /NGRS - Sl AT DA EE AR O B E RS (BRI EER L) » EIRENH
{EZR &g ~ it a] i AR SRR A s S S
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The Circulatory System of Human Body

N TER AR OME RFARE 2488 > HEREEmE s - (SHEVESYE - £1F
[F] 25 B SR R a PRy & > BT DABMALE (E FAHRE - (ERI T Emay KA - AE
B BRI L A0 (AT PN AE SR ~ OB EA D RE R R (%

nh = aboy > e DA A RS EER A Y  TERE A A o R RS RS AL
ENITHRERT > AT DU AR - SRERAR F SRS AI0 U st (B R S Y A B B S Y 2

£ o

an>

R
E¥F thEE B¥F thiE

circulatory system TEER 240 tissue fluid “HERR

cardiovascular system | /(M Z47 lymph HE

lymphatic system N Lymph (lymphatic) vessel | JMEE

blood vessel & lymphoid organ MEZE

blood & lymph circulation SR

heart W= aorta T EIHK

left atrium Va7 left ventricle T

right atrium B E right ventricle FlE

18 BYORBASEFRE TR ARP EFRRTF
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BE¥ thiE B¥F thiE
pulmonary artery AT ENA pulmonary vein e[S
superior vena cava L KEFR inferior vena cava T REFAR

atrioventricular valve
valve i et

(AV valve)
semilunar valve = H tricuspid valve =R
mitral valve TR coronary artery TEARENAR
coronary sinus HiRE myocardium; cardiac muscle | /(3L
cardiac cycle CFEEEA diastole E7oRiA
capillary i systole e 4aHA
erythrocyte INIIIEZS leukocyte H ek
sinoatrial node

iR (F 545 ) | blood plasma ik

(SA node)
platelet [/ cardiac output (CO) L =

[o

refers to }

4 - Blood pressure refers to the force exerted on the walls of blood vessels when blood flows
within them.

I BR R MURAE I PO BN - M T e BER R T
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[ (2] be divided into }

4] : The circulatory system is divided into the cardiovascular system and the lymphatic system.
TBER 270 o D S SRR S 21458

[ © be in charge of J

4y - Circulatory system is in charge of transporting nutrients and metabolic waste in the human
body.
BB R SUE AN BT E Ty ~ U -

[ (4) be located at ]

%14 - The sinoatrial node is located at the base of the superior vena cava.

EREEREAL S L ARRHAIRASED -

o BEEHE »

FEEEARERR - PAEEELI TS

After completing this section, students should acquire the following concepts:

— R ARG R OME RFNMRE 24 - SE AN BT EmED - (HEY) - B
BEs BRI
The circulatory system is divided into the cardiovascular system and the lymphatic system.
It is in charge of transporting nutrients and metabolic waste, and connecting various organ
systems in the human body.

T MAERER (MRS BHMIE RS - S S EOERES - T HE2 AEfE 51
MWE - MEAWE YRGS ZME -
Tissue fluid is a protein-rich fluid that overflows from the capillaries and leaks into the

lymphatic vessels all over the body. The fluid that enters the lymphatic vessels is lymph.

FUORARABEFHRETRAL PP EEER B
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GOFEAFEWR > FBER B0 AR =R G L 0 AR e
05 o AIHE EEARAIATEINR o 55 2= A0= H IRRE P 1E MR -
By dissecting a pig’s heart, one can observe and understand the positions of the heart's
valves. The heart has the left and right ventricles and the left and right atria. The
atrioventricular (AV) valves are present in the atria, with the tricuspid valve located in the
right atrium and the bicuspid (mitral) valve located in the left atrium. Semilunar valve is
located at the aorta and pulmonary artery. Atrioventricular valve and semilunar valve can
prevent blood from flowing reversal.

VY~ G BT EERE S O AR o BB EREFARATESED - R ERYOAL

APRRERAEE A AL - RBLCHLWEE - BT DLC YRR ED BRI - R AT - U
“EH G5 HRRHES - S HIETR > RIMURTR A EBREE E 25 5 575R - FFEiT
FA - = H AR -
The sinoatrial node of the right atrium is the origin of the cardiac cycle. This sinoatrial node
is located at the base of the superior vena cava. It is a specialized cardiac muscle that can
generate regular electrical potential changes and stimulate the contraction of the
myocardium. Thus, the heartbeat occurs rhythmically, forming the cardiac cycle. Systole:
the atrioventricular valve closes while the semilunar valve opens, allowing blood to be
pumped into the aorta for distribution throughout the body. Diastole: the atrioventricular
valve opens while the semilunar valve closes.

h o~ MR MRAE M FORENT - 3 S BEAYER ST - (2% A MR 4iEEREY 120 mmHg -
EF5REALY 80 mmHg - [fTBATA & B0 EAT B M E TH DHYNZAHR - Ot 22
fefg o O g A EERAVIME - BRI E T 7216 MR SER & i FrzE A HYRH
j] 0
Blood pressure refers to the force exerted on the walls of blood vessels when blood flows
within them. The systolic pressure of a normal individual is about 120 mmHg, and the
diastolic blood pressure is about 80 mmHg. Blood pressure regulation is related to factors
like cardiac output and peripheral vascular resistance. Cardiac output refers to the amount
of blood pumped by the heart into the aorta per minute, while peripheral vascular resistance

refers to the resistance produced by blood as it flows through blood vessels.
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Students will know the position of the sinoatrial node in the heart.

To record the electrical impulses of the sinus node in the heart of a lab rat, where should the
student place the recording electrode?
(A) cardiac septum
(B) aorta
(C) near the base of the superior vena cava in the right atrium
(D) Near the entrance of the pulmonary artery in the left atrium
FA R 1RO E R B O B EN R B T EIEN R MR ORI E Y T Y — (L
B?
A) L
(B) FHHk
(C) BB EREIREE
(D) ZEFAAEIRA LR
(109 FEAEHH#HZ AV G 14 8)

Teacher: Where is the sinoatrial node located in the heart?

Student: It is located near the base of the superior vena cava in the right atrium.

Teacher: Exactly! What functions does it have?

Student: It can generate regular electrical potential changes and stimulate the contraction of

the myocardium.

D EEERR LA O TR

B4 fEALE - SR ERFRIREED -

LR IEHE - AEFEA HHELIRE

B 0 R DU EhE A A - KRB AL -
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Help students understand systemic circulation, pulmonary circulation, the cardiac

structure and functions.

Which of the following statements is correct?

(A) The tricuspid valve can prevent oxygenated blood from flowing back to the right atrium.

(B) When water is poured into the superior and inferior vena cava, it will flow from the left

atrium to the left ventricle.

(C) When water is poured into the pulmonary artery, it will flow from the right atrium to the

right ventricle.

(D) The muscular wall thickness of the left ventricle is greater than that of the right

ventricle because blood is going to be pumped into the aorta for distribution

throughout the body.

I HIRCIL R I

(A) =2 TP e s AR B L s -

(B) HEACEA BT AREHR - /K LFRATLLE -

(C) FKEAHENR - KEEALERAGLE

(D) RAZERIIRITAETIREZERS @ ZOENREERRNELE -

Teacher:

Student:

Teacher:

Student:

Teacher:

(111 EFE SRR AEY SRS 31 )

During the process of pulmonary circulation, oxygenated blood flows back to which
part of the heart from the pulmonary vein?

Left atrium.

After oxygenated blood flows from the left atrium to the left ventricle, which blood
vessel does it pump into?

Aorta. Why is the muscular wall of the left ventricle thicker than that of the right
ventricle?

Good question. It’s because the blood pumped into the aorta by the left ventricle
needs to be distributed throughout the body.
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N The Digestive System of Human Body

ARG ARG - DR ATES - AR HERF R AL AR R e gL
R TEPIRI IR > KO E R OB BRI U g 73 12 P ALt R S0 1 22 B A S i Al
o AREE EERAON L (VIERMEREEMIRE) ~ DM L ZRERRVAHR - STEEYIH BRI
2 Ciety ~ EEENTMRE) EBERNEE ARG FIRUY -

nh 0 aboy > AEBIRYEE ACEH(ERT > BRI PUR S DR IE R AR R - e ]
Bl HSSGR R B R BN B B EEM AL - AIRBARRE T > Al LI5[EE
Az ISR HIETAY IR N > RS0 > AEFR 2o % ~ B E iyt a] DU A e) 8 > SRR A el
FHBESGAL -

BEF thEE BF thiE
digestion JHAETEA mouth IR ~
digestive system TMEZRER pharynx |
digestive tract T bE esophagus ‘i
digestive gland T bR stomach =
gland HRES small intestine /N
gastric gland = AR large intestine N
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intestine gland o anus ALFY
salivary gland RIS liver -k
pancreatic juice R pancreas REEHR ( Fefet )
saliva )18 neutral fat R
gastric juice B glucose i EE
intestine juice L maltose; malt sugar IR
bile fEH- protein EE0'E
monoglyceride B H A amino acid Pt B %
fatty acid HEHFT% starch (asylum) iyl
nutrient BERA polypeptide %Ak
hydrosoluble KM liposoluble i=pzagien
hepatic portal vein FFP IR hepatic vein FFAF AR
right lymphatic duct AMEEE vena subclavia =y =alN =i
lacteal HEE intestinal villus BG4 E
amylase S guatils: pepsin SRl
sphincter FEEIAIL cardia =M
pylorus 4P segmental contraction Sy ETEE)
microvillus PSS gastrin =PI
enterogastrone BHNS R secretin HRINER
cholecystokinin (CCK) MEFE L 4E = organism Eikae
digestive enzymes Mgl wils: duodenum + 4505
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belongs to mechanical/chemical digestion. }

HGR

The act of salivary amylase breaking starch and glycogen down into maltose belongs to
chemical digestion.
= Salivary amylase breaks down starch and glycogen into maltose, which is a form of

chemical digestion.

IR B B By ~ BTRE R AR - B EERHE -

break down into ]

: The digestive enzymes in the digestive fluid can break the food down into small molecules

that can be absorbed by cells.
AR EE 2R AE A ] LA e oo i By m] SRR My /N 1

transport/move from to }

: Primary active transport will directly move substances from an area of low concentration

to an area of high concentration.

sk EEhE S E R YE RS R E E e R o

be controlled/regulated by }

HGR
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Bile secretion is regulated by hormones and the nervous system.
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After completing this section, students should acquire the following concepts:

CHILEIE R EPE’Jkﬁ?ﬁ@ﬁ%d\ﬁ?fﬁ%ﬂzkﬁg%’zu&ﬂﬁ BiE - NBGHVHERSEE
HABEAUHERR - S EE RS BYE RN B IEE - TR B AE B B RAY
BRAS - VIR LA R ~ B - AUEEE RS/ NS I e BN bR
FEETEIRE AL LR UM BRI LR & A T R e R NI &) 70 A
A TR L E /N T
Digestion refers to the process of breaking down large molecules in food into smaller
molecules that can be absorbed by the human body. The digestive system of the human
body includes the digestive tract and digestive glands. The digestive tract is the passage
through which food moves within the body, while the digestive glands are the glands that
secrete digestive fluid. Mechanical digestion involves breaking food into smaller pieces
through chewing, mixing, and emulsifying to increase the surface area of food in contact
with digestive fluids. Chemical digestion is the process by which digestive glands secrete
digestive fluids containing enzymes that break down small food particles into absorbable
small molecules by cells.

= AERYEERFBER ER R (EERE NMER - EERRPTRAVEIE AR - FrPUS LS
TR BCEITHY - M EE EELIHLERS - SR EERE - B
HEAH > PlrarEfER S eE - PR B HY MmlEbe 550 -
Different enzymes require specific pH environments to function. Since each enzyme needs
a different environment, the process of digestion is carried out in stages. The digestive tract
is separated by sphincter muscles, which are located in the walls of the lumen. The sphincter
muscles will close when the lumen contracts. For instance, the cardia separates the stomach
and the esophagus, and the pylorus, located at the lower end of the stomach, separates it

from the duodenum.
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Types of digestive tract movements:

A. Peristalsis of the digestive tract: The muscles of the digestive tract contract, allowing the
bolus to move forward in a single direction.

B. Segmental movement of the small intestine: The muscles of the small intestine undergo
short contractions and relaxations in succession, squeezing and segmenting the chyme to

mix it with digestive fluid thoroughly.

VU~ R RASRRNEAE Ry ¢ CIRE ~ B~ H 45 CNERTER) ~ /NG ~ KB ~ HLFT -

DR : Fea e B YY) SR ey Bls i i P e B BYHEUH b MR AR
Ty BEREB ~ RERE AR R ZEoFIE - B ABERRIE - DIRERI R E A IRYCE ST -

5 BB AR R E - R EER R H RS YL B
BIRAREAR  HEAEIELEZIK  BAEEHE - B HAERUUDERK - SRR -

R R L 4] -

+F58 (VNEBEINR ) © 2 B EEREE T RUSIE BRI T ~ RUBBORESL NG R T bAE E
EHETAAL > ALEROEREA A T NI M AR S - R EIFR 2250 - &
PIEVEHAE

/NG © REHR D ETEERFER & B REBUS LR - RYIEDHSE  BBNE OB LRSI iR
P> RAbE2RAE o /NG ERUCE T EK o > BB s BRIy £ B 5 - B/ P
B 3 AR -

R+ BEEUETT /KR B LRI B YE BRI 71 b ~ R TE RS E 4R ~ 4B R
D EHIKIPREE -

ALFT : BEEHEREGSMIBE L -

The sequence of digestive process: mouth, stomach, duodenum (the first part of small intestine),
small intestine, large intestine, anus.

Mouth: The teeth cut and grind the food. The tongue mixes the food with saliva to form bolus,
which is a form of mechanical digestion. The salivary amylase in saliva will break down starch
and glycogen into maltose, representing (which is a form of) chemical digestion. The oral cavity

and esophagus do not absorb nutrients.
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Stomach: The muscles of the stomach wall repeatedly contract and mix the bolus, grinding it
into chyme and mixing it with gastric juices. It is a form of mechanical digestion. There is pepsin
in the stomach’s gastric juices, which can break down proteins into peptides. This kind of process
is chemical digestion. Stomach can only absorb limited amounts of water, inorganic salts, alcohol,
and certain medications

Duodenum (the front part of small intestine): Stimulated by chimy, it will trigger the
gallbladder to release bile and stimulate the secretion of pancreatic and intestinal fluids. Lipids
are emulsified by bile a process that breaks down fats and water into small particles, allowing
them to mix. It is the primary place of digestion and is a form of mechanical digestion.

Small intestine: Segmentation movements mix and blend chimy with digestive juices, which is
a form of mechanical digestion. Intestinal bacteria and digestive enzymes help break down food,
which is chemical digestion. The villi in the small intestine absorb nutrients and water, serving
as the primary site for nutrient and water absorption. The nutrients are then transported by blood
vessels to individual cells.

Large intestine: Continuing the process of water absorption. The remaining food residues from
stomach digestion, along with secretions from the digestive tract, shed intestinal cells, bacteria,
and a small amount of water, form feces.

Anus: The opening through which feces is discharged from the body.

T~ RERGIFALIRAY 730 AT SZAHAE it ORI ER ST » L TR R I 70 A 2 A B e a2 |
BRI IS ARES 2SR A2 - BRIREY 2 2 ~ BEZEU4E % (CCK) K
AL R HVERTEE © HEITHY I SZ 3R B A B
The secretion of most digestive fluids is controlled by the nervous system and hormones.
Saliva secretion is regulated only by the nervous system. Gastric fluid secretion is regulated
by both the nervous system and hormones. Pancreatic fluid secretion is controlled by
secretin, cholecystokinin (CCK), and the nervous system. Bile secretion is regulated by

hormones and the nervous system.

N~ NEEESIRTESE ~ BRBERVAR T KT b R AR - = AR N P B R
RIRUTHIERERE - HEERNAMMES - FRAEA—RARE -
The small intestine has circular folds, the villi on the intestinal wall, and microvilli on the
surface of villus epithelial cells. All three of these can increase the surface area for the
absorption in the inner wall of the small intestine. Within the villi, there is a network of

microvessels, and there is a lacteal in the center.

30 BYORBASEFRE TR ARP EFRRTF



OV sevmprnT s Gt P 0o TiFF EEHEEL Y
+ -~ YE E A AR R A T =X
L DR TR TS
2 FHENEL | FREEE L -
b, (RHEVEREL © AL -
c. BB EHED  BEEEILEAMECLAR) -
2. EEEE FAC  EHEC RTINS OB ) R R (X
SR B ) - TEEHE T -
a. WIARCEBNIEG | SAIRRASH ATP REGEE SRS - ERERE
m?}?ﬁ?)}% °
b, EPE B © £E T e R L B T A T 2 A B L
AO4EHESN Na'SE B TTANIEIPY Na'RE(S - AR ELREE ) ATP By 08

Transport mechanisms across the cell membrane:

EF

1. Passive Transport: does not require energy, moves from high concentration to low
concentration.

a. Simple Diffusion: does not involve transport of proteins.

b. Facilitated Diffusion: involves transport of proteins.

c. Osmosis: involves transport of proteins and passes through selectively permeable

membrane (semipermeable membrane).

2. Active Transport: requires energy, transports proteins, moves from low to high
concentration (primary active transport), or from high to low concentration (secondary
active transport), occurs in living cells.

a. Primary Active Transport: The cell uses energy provided by ATP to move substances
directly from a low concentration area to a high concentration area against the
concentration gradient.

b. Secondary Active Transport: The energy derives primarily from the electrochemical
gradient created by the ion concentration differences across the cell membrane, such as
having high extracellular Na+ and low intracellular Na+; it does not directly use ATP as

an encrgy source.
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2. HEHBL ~ Bl E RS © BEEREE B A E H A AR BRI > TP REALBE R 12 4L
H-E AR - SEHEE - T EAMEE -

The methods of nutrients absorption include active transport, simple diffusion and facilitated

diffusion.

1. Enter the villus epithelial cells:
(a) Active Transport: glucose, amino acid.
(b) Simple Diffusion: water-soluble vitamins B and C.
After glucose, amino acid and water-soluble vitamins B and C enter the villus epithelial cells,
the nutrients enter the intervillous microvascular network by facilitated diffusion.

2. Fatty acids, monoglycerides, and cholesterol enter the villus epithelial cells by diffusion,
forming chylomicron. After that, these chylomicrons are then exocytosed into lacteals,

where they combine to form lipids before entering the lymphatic vessels.
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Students will understand the functions of pancreas, liver, large intestine and small

intestine.

The organs A, B and C are three organs in the human body related to glucose metabolism. Organ

A can produce glucagon. Organ B can absorb glucose. Organ C can convert glucose into

polysaccharide for storage. What are the organs corresponding to A, B, and C in order?

(A) pancreas, small intestine, liver

(B) pancreas, large intestine, liver

(C) liver, small intestine, pancreas

(D) pituitary gland, small intestine, liver

ANBEHIH ~ 20 A=TMEEs BB ait (CH AR > HReE LT R > ZRER & » NEE
e fe) A R LR S IR G T - S SR Rl 2

(A)  FBERRE ~ /1N ~ Ak

(B) kit ~ Kbz ~ AT

(C)  HFHEL ~ /Ni& ~ R

(D) & THEAG ~ /N ~ T

Teacher:
Student:
Teacher:
Student:

Teacher:

i
s
il

B

i -

(109 FI5H 5 EVAEE 12 7))

Which organ will convert glucose into polysaccharides for storage?

Pancreas.

Not exactly. It is liver. Pancreas secretes glucagon.

How about the large intestine? Will it absorb glucose?

Glucose is mainly absorbed by the small intestine, while the large intestine absorbs

the remaining water.

VAR MIE] =5 5 s Ao e M LR 2 BB 7 2
R, -

AES o TERTRE B TR
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Students will understand how nutrients are absorbed and transported in the small intestine

of the human body.

The small intestine of the human body is the main site for nutrient absorption. Which of the

following method(s) of absorption and transport of various nutrients is/are correct?

(A) Lipids and proteins form chylomicrons and exit the villus epithelial cells through
exocytosis.

(B) Glucose exits the villus epithelial cells through facilitated diffusion and enters the
microvessels in the end.

(C) Amino acids enter the villus epithelial cells from the lumen of the small intestinal
through active transport.

(D) Fatty acids enter the villus epithelial cells through facilitated diffusion.

(E) Na+ enters the villus epithelial cells through diffusion.

NG/ £ RS S HIERAL » TR TR I Ay Ll U7 = > WPEEIERE 2
(A) REERENE SRR - &Kt fF AR &E L R -
(B) #HEMREEHREMREEEFSE LA REEARIDE -
(C) MEEFREHFEERH/ MIFEE ST LA T -
(D) Rl i (e MR A BRI -
(B) Na"&ErhiEpi(E I A b A7 T -
(109 FF5HEVAESE 24 #)

Teacher: By which type of passive transport do fatty acids enter the villus epithelial cells?

Student: Facilitated diffusion.

Teacher: Incorrect. The answer is simple diffusion. Because the outer layer of the cell
membrane is composed of lipids, liposoluble fatty acids can easily pass through the
cell wall of the villus epithelial cells. How about Na*? How does it enter the villus

epithelial cells?

Student: Via Active transport.

34 F7 A

a\
wr_rH

BEFRETREP 2 FP FFR%"F



G mTspEsT 2 EmKT 0 ve T EFEREFT Y <

Teacher: Excellent! Then why do chylomicrons leave the villus epithelial cells through
exocytosis?

Student: 1don’t really know.

Teacher: It’s because chylomicrons are formed by the aggregation of fatty acids,
monoglycerides, and cholesterol, and are further coated with proteins, so they are

relatively large. Thus, they leave the villus epithelial cells through exocytosis.

LRl ARRLRRE A o Eh T PUE AR bR

B (e -

ERL AY - EREERER AL NEEEE - FrBEE ERIRERL 1] IR A 5
Y AR b R TR AT AN AREE © BN o I AR IR 2 iy 7 e A b R 4
2

Bf FEhiEd -

RN ARG BB A R (PR R A T (58 P e 1 P Bl BRI E b R AipRe 2

B4t ARIE -

Ehl N R ALBEROR AR R  BEREH RS - HEEIRRE S - SNm S E N E B
MRk > RefREE®OR > BT DARERERE 1 A BERHRE L R dIHE -
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Respiration and Excretion

BT FA LTRSS 2 BRIESY
BT FA LR AR TGRS, £ BRARHE

ANEELIIR BAGEME By W R T RE > N SRR SIR ~ NP EE) ~ PR - BERIRLE S > e
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Breathing movements

N\

A aE 2B R R HH S E A RE 8 > FREESRILIHE —Fbhx - AR Z45
HYSRAR SRR E AL > FEAVINETE 28 A i S I B B B AR - ISR B SR G
BRI E R B - SR ER B S BRI IR IRIS AR S B A B R SR
B ARG R AE Ry > AL RCE AR AR S AR EIR(E > SRR
R > DUFIER A BRI SE RIS B B2 77 ERAG AR S B BRI (3 - ESCAYER ) o] DAS R ER AR S
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NIRERERIENS > FRTHERERCR -

BEF thiE B¥F thiE
lung ifi respiratory movement ISR AEE )
volume KGR inspiration / inhale ISER
internal respiration PSR, chest cavity Hig 2
rib ig= peripheral chemoreceptor Hig b
intercostal muscle FhFEIAIL central chemoreceptor iR LEEZ s
thoracic diaphragm TehR AL pressure JBE 17
expiration / exhale ISR, oxygen HR
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respiratory system SR, 2145 external respiration 47 NI
respiration center I o carbon dioxide —&A/bhix

[ (1) while

|

47 : The main job of the human respiratory system is to transport oxygen into the body while

removing carbon dioxide from the body.

NBGMHIR iy L TAE R R 2IEE N - FIRF PRGN Ay & (Bhk -

9

[ ® When

presents . J

4 - When a human inhales, the chest cavity presents negative pressure and inhales air.
AR SRR B e 2 23R BRI R A ZE R, -

[ ©® Regardless of

9

must eventually go through . ]

#1457 : Regardless of body size, the gas exchange of animals must eventually go through

diffusion.

AT AN > B SRR SR T SRR R -

[ (4) occurs when

is too . ]

#1457 : Low blood pH occurs when the body’s carbon dioxide concentration is too high.
& pH ERGERS AN S bR E S 4 -
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After completing this section, students should acquire the following concepts:
— ~ WA A B R A BRI B A T 2

Understand the mechanism of breathing movement and breathing regulation.
o IR A RS S B A I AR AR -

Understand the transport process of oxygen and carbon dioxide in the body.

» BIEERE s
5l RE—

StH ¢ AR S S PR B AR R A -

Students can clearly understand the mechanisms related to breathing movements.

Which of the following statements about breathing is correct?

(A) Breathing mainly relies on the lung muscles to complete.

(B) During inhalation, the chest cavity presents positive pressure and introduces air.
(C) Breathing can assist venous blood return to the chest cavity.

(D) Only the aorta has chemoreceptors that sense oxygen partial pressure.

YA AR A BRI > (7 IR 2
(A) EZEUHEAT AL AZESERL -
(B) B RIFHIHIHE & 23 IR TS [ AZE5R, -
(C) iz BhAR AR AR B A E R -
(D) HAEERE AR AT BRI B2 s
(107 5% 12)
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Teacher: Why can’t the human lungs change their volume independently?
Student: Because the lungs don't have muscles. The human body changes the volume of the

chest cavity, which in turn affects the pressure in the chest cavity, causing changes

in the volume of the lungs.
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Teacher: Great answer. How does the volume and pressure of the chest cavity change when
you inhale?

Student: When I inhale, the diaphragm and intercostal muscles contract, causing the chest
cavity to expand and pressure to decrease.

Teacher: Therefore, when you inhale, the chest cavity presents a negative pressure and
introduces air. In addition, both the aorta and carotid arteries have peripheral
chemoreceptors that detect partial pressure of oxygen and regulate respiratory
movement.

Student: Why is option C correct?

Teacher: The contraction of the muscles during the breathing movement helps in the return of
venous blood to the chest cavity.

Student: I see!

ERN Ry ABGHIRTREA H LG eiA 2

B2 0 NRATf AN - A\RSEEHERGiRny s - M EHRENRIEE YT > 5l
Hiifg ARGtk -

RN [EERSRE o ARCRET - BORERY RSN B S e A st 2

2R USRI - SERRAIURIRD AL S Uk - SR ae R > BR8N

ERl - NIERSRR - HOREE IR SRS IAZER - 4 - EEINRAISHEIRE B A &t
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Students can understand the methods of gas exchange and transport in mammals.

Which of the following statements about gas exchange in mammals is/are correct?

(A) Regardless of body size, the gas exchange of animals must eventually go through
diffusion.

(B) Gas can pass directly through the cell membrane without first dissolving in water.

(C) Vertebrates’ heme binds only with oxygen for optimal transport efficiency.

(D) Most carbon dioxide can be directly dissolved in plasma for delivery.

(E) A low blood pH occurs when the body’s carbon dioxide concentration is excessively

high.

AR L RS RARO SRS TE e 2
(A) THREEA/D > BB E AR RSB -
(B) ST EHEEBAINE - RESSLAIK -
(C) AFHEBINMAT Z R B S » DU R EEeR -
(D) 2Bty — S LI E AR A T
(E) MRME pH (EG{EMN S LHRRNER S -
(107 5% 35)

Teacher: What is the main mode of gas exchange in animals?

Student: Diffusion.

Teacher: That’s right. Gases dissolve in water and pass through cell membranes by diffusion.

Student: Then, in addition to combining with oxygen, what kind of gas will heme combine
with?

Teacher: Heme also binds to carbon dioxide and carbon monoxide. After being catalyzed by
enzymes in red blood cells, 70% of carbon dioxide will react with water to form
carbonic acid and dissociate into bicarbonate and hydrogen ions. Therefore, when

the concentration of carbon dioxide is excessively high, the blood pH will drop.

Student: I see!
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BF thiE B¥F thE
Bowman's capsule (BN 4 extracellular fluid AHRES MR
urinary bladder R efferent arteriole HHER/ NI
excretion HEMAE R renal corpuscle =N
secretion 73 MEH renal tubule B/IVE
metabolic waste Rt EEY) kidney 5 i
urethra PR 78 nephron BT
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B¥ th&E BF thiE
filtration RN ureter WPRE
nitrogenous waste EEEEY) afferent arteriole ABR/INEfHR
Henle’s loop FHIRE reabsorption IR
proximal convoluted tubule | ZTHH/NE renal glomerulus BYOLTR
intracellular fluid HHREN IR distal convoluted tubule | ZZHH/NE

[ O Upto . ]

4] : Under normal conditions, up to 180 grams of glucose per day is filtered by the glomerulus

and virtually all of it is subsequently reabsorbed in the proximal convoluted tubule.
FEIEEWEIL T SGEREGE RIS 180 SeHYRaME - I H 2R e &) HERE 1 AT
FEAT R/ IVE SRR -

[ (2] , while . ]

#il4] : Reabsorption is the return of substances to the capillaries, while secretion is the secretion

of substances into the renal tubules.

FHRBCEYE R EIRILE - 28005 E R E bR NVEN -

[ ©® Both and . }

#i4] : Both sodium and potassium ions undergo filtration and reabsorption in the human kidney.

B B il Sl A T R AR R A R OB AR -

BT AREBEFRETRIP 2FP FFRNTE



-
KT FRT 2 EKT P og I REFHREFL S

[ ® When , it means that . ]

#4] - When glucose appears in the glomerular filtrate, it means that it has been filtered by

Bowman's capsule.

EE G T IR EE - A a R

FEEEEAER IR - BAEERGEL TS

After completing this section, students should acquire the following concepts:

— ~ IR R SR M BLDNRE - RRIBIERCARAR = RIFHIVES -
Understand the distribution and functions of the kidney structures, and the significance of
the three major functions related to the formation of urine.

T~ whais N ESRIRLE WY R B R BU R A DAL -
Understand the regulation mechanisms of body fluid homeostasis and the functions of

hormones.

o IEERE s
{5l RE—

SREA - BRI AV E Y ~ U o E I E R WRE A B I HI e (B E R & 7 1A -
Students can understand the significance of filtration, reabsorption, and secretion, and

can determine the direction of substance movement through diagrams.

The kidney is the excretory organ of the human body. Blood from the renal artery enters the
capillaries of the renal glomerulus from the afferent arteriole, and small molecules in the blood
can enter the Bowman’s capsule of the renal tubule through filtration to form a filtrate. The useful
substances in the filtrate will be reabsorbed back into the body and enter the capillaries
surrounding the renal tubules. Excessive or harmful substances in the blood will be secreted into

the filtrate by the renal tubules, and finally excreted as urine (as shown in the figure).
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glomerulus blood capillary

Substance A Substance B

peritubular
capillaries

Bowman’s
capsule

urine urine urine urine

According to the figure, which of the following statements about substances A-D is/are correct?
(A) A small amount of substance A is filtered and the rest is secreted into urine.

(B) Substance B is completely reabsorbed after being filtered.

(C) Substance C is filtered and partly reabsorbed.

(D) Substance D is filtered but not secreted.

B e AP EEE - BEIREY IR A AR NEI R ASRERRSHY IS - R H Ay
Sy AT TR R A NVE RV TP B TER o IR A B G
RUTEIREA - A B ER/VE FEMNE - R ESSEZNYEAIG W% NE
THLERRY > BRI AKRTE I ERRSN CAE ) -

SRERIRTUI E

RIS E RS - NYIERYIE A~D BRI - A1 ERE ?
(A) 8 A VEEKIER - MR ERRK -
(B) ¥'E B HOEIEI& 5E = HeFERIL
(C) WVE C #oEIE - B L -
(D) P& D #idiE > {HAITMb -
(111 73K} 34)
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Teacher: What is filtering?

Student: The process by which blood enters Bowman's capsule to form a filtrate.

Teacher: Very good, the substance has passed through the Bowman's capsule, which means
that it has been filtered. Which substances in the diagram have been filtered?

Student: A, B, and C.

Teacher: That's right. What is the difference between the directions of reabsorption and
secretion?

Student: Reabsorption is the return of substances to the capillaries, while secretion is the
secretion of substances into the renal tubules, so the two act in opposite directions.

Teacher: Great. Substances B and C both undergo filtration and reabsorption. What is the
difference between the two?

Student: Substance C is completely reabsorbed and therefore does not appear in the urine.

EHl  AEEIE R ?

SR MRE A SRR SEP BRI IR -

Ehl R WEACEEREF A IUENE - AER PRI E A OETE ?

BA:: H-Z--H-

R OREE > AR TR E M T R R R T ?

B2 0 HIRWCEVERIEIMmME - o EREE LR/ NEN > mETERTTE
GEISE

R 1R - B RN EVE S IR RN IR - B R R 2= R AR 2

R WYETHSE R ERIL - BT A HERERIR S -
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Students can understand the mechanisms of fluid homeostasis and remember the
functions of different hormones.

After exercise, the human body loses water and electrolytes due to excessive sweating. Based

on what you have learned, answer the following question.

Under the above physiological conditions, what changes will occur in the blood?

(A) Increased osmolarity in blood.

(B) Increased blood angiotensin concentration.

(C) Increased blood antidiuretic hormone.

(D) Elevated concentration of atrial natriuretic peptide in the blood.

(E) Decrease of the blood volume due to lack of water, resulting in a sharp drop in blood

pressure.

N EESNR > WREFUTIERUK T EEFE UL - (RERHIRIE > [\ TAIFE -
FEEHUEEGIRNCS - MR E AR 2
(A) MBRHBERESS
(B) MAEMNIMEWERIREAS -
(©) MBHIGIFIREZRESS -
(D) MRHY L HRRIRRE TS
(B) MRHVAEG (&) FRAGRKTT MR > E2im BRI -
(109 57 25)

Teacher: When the body loses water, blood osmotic pressure increases and blood pressure
decreases. What will the body secrete to increase blood pressure?

Student: When blood pressure drops, the body activates the renin-angiotensin-aldosterone
system (RAAS). Angiotensin causes blood vessels to constrict, leading to an
increase in blood pressure.

Teacher: How does aldosterone regulate water balance?

Student: Aldosterone promotes the reabsorption of water and sodium ions, resulting in

increased blood volume. What is the effect of atrial natriuretic peptide on blood

pressure?
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Teacher: Atrial natriuretic peptide (ANP) inhibits renal reabsorption of water and sodium
ions. Now you know the relationship between atrial natriuretic peptide and the
renin-angiotensin-aldosterone system.

Student: Both of them are antagonistic!

Teacher: That’s right!

ERL ANBKOTRURE: > MURSEEE BT - BRI > RS S Aa S oL
JBx 2

B BB TR - SIRgREER-MERDER-BEERF A5 (RAAS) - & UHE
ZAEHYS (S E e - (EMmBRET- -

S [ Rl O e

ERAE PRSI (e A KON St T R U - A IR AS R I - A0 S5 B RS IR S 1 BR
AR BRI ?

ERT L5 RSN IR OB B /KON SAE TAFEIRUR - BRAEIRAE L F5 RN B 22
-IME R I 2R -BE [ eI RE AR 1

B RS RS EA !

R R8s
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Response

BRSNS AR 2 RIAS
BT FALRRE AR GRS 2 BRI

AREEH EREATE REE > WS T AL HIV RS EEE TIRIEWN A 24
HUREIS BIhRE » M PRET R B HY A A E S A0 (TSR BB PRGN ERET ~ AT 2 BT By -
ARESFIWNGT > 751 Ry 4-1 BIYIREARYZES ~ 4-2 EIPIRTMHEEAAT - 4-3 HLASLEREA
4-4 N3k -

SAETHEYERCE B SN b SRS AR - IS4 E KRBT 2
Ee BB ES ~ LT « ROAT ~ RS EEERAE - omDEs B B — 2R AV SRR - (H R RER
B2 as AT ~ (R ~ LA B B A A B Y D RE B r e A B L A ] e A | e
RIRE S » BRI R AT T O AT {5 ) A A LY 2R (6 B P e e Ay A R AR » DRI
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4-1 EMIREARYZ 2]
Receptors in Animals

BIVIRGNAIEE ~ IEE IR IREAR R S EE B O 2 a5V R D) SRR R
B2 EAE M RS EREREZEESHIRIE - EAVNT - KR AS T ERTE
Hys2gs o RN AT A RERRSUET TR - TR YIRG AN - NS RUE A
HENZEE - HILEEXERS - LB LA —ERVEEE - B v st i EHav#
G - BIANA ey L - BRI A BRI AR S S PRI R SR G 5K - SESCE
BT ABRTTHYERA #ed B LI REE &2 85 2 J53 "receptor" R » FEESERN A

FURERLE » MIVEERCR - R E AT T AR 2 38 nociceptor’ 2 8475 -

E¥F thEE B¥F th3
receptor ZEs thermoreceptor e
photoreceptor e nociceptor e 2
retina 1 AR5 mechanoreceptor TP 22
cone cell SR chemoreceptor o=
rod cell 1R AR pacinian corpuscle /NG
cochlea Hif hair cell FE 4
taste bud R olfactory cell I 4
gustatory cell R 4R
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[ (1) detect stimuli. }

4]« Photoreceptors can detect light stimuli.

ez g8 AT ADERI -

[ (2] consist of . }
4 « Taste buds consist of different taste cells.

RES FH A [EIHI R AR AR Y -
[ (3] be located in . }

%14 « Olfactory cells are located in the olfactory mucosa of the nasal cavity.

MAATHEI L > S EENA G R

[ 4] belong to . }

#i47 = Auditory receptors belong to mechanoreceptors.

TRz Es
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After completing this section, students should acquire the following concepts:
— TR EZEs R AR
Understand the types of stimuli received by different receptors.
T TiEEZEENNE -
Understand the location of each receptor.
= TEEAEZERHY R

Understand the classification of different receptors.

o BIREERE s
BlzE—

st ¢ AR R S RES o B LI A B e A e Y
Test whether students can distinguish between the types of cells corresponding to light

and dark vision.

The leopard cat is a nocturnal animal. Compared to the human retina, which type of receptor
cells may have a higher proportion in their retina?

(A) Mechanoreceptors (B) Cone cells (C) Rod cells (D) hemoreceptors

CPRBNRATIESNY) > AHEGY NHIRAEHE - MR AR L (T feE 2 25 dHE T RE &
rREER 2
(A) bz es (B) AR (C) fiAF4HE (D) &Rz

(111 73R 13)

Teacher: Do you know the difference between cone cells and rod cells?
Student: Cone cells need a brighter environment to detect light of different wavelengths,
while rod cells are highly sensitive to light and mainly detect the brightness and

darkness of the environment.
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Teacher: The answer is correct. Do nocturnal animals need a clear color or do they need to
absorb light as much as possible?
Student: Absorb as much light as possible.

Teacher: That's right, so the answer should be rod cells.

EAf RS TREA SE AT A A A= 2G ?
B 1 (A RO (AR A R AV OEAR - R I BURE S £

BRI A -
Zh . BH T AMRFIEEEEI T REY) 7 E R R R R 22 S T RE R OEAR
g ?

B RATRRRORAR -
ET R PRI R S AN -

FIFE—
B ¢ IR A T SR R SR

Test whether students understand the characteristics of different types of sensory

receptors.

Which of the following statements about sensory receptors is/are correct?

(A) Olfactory receptors are specialized neurons that transmit olfactory messages directly
to the brain.

(B) After the photoreceptor receives light stimulation, it can release chemical substances
to continue to transmit the message.

(C) Taste receptors are taste cells, which are specialized neurons.

(D) After the thermal receptor receives a stimulus, it will transmit the message to the connected
sensory neuron.

(E) Balance receptors are hair cells, which are affected by the oppression of otoliths.
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THIERHIEEE ZasH R - WL TERE ?
(A) REZIERMEATHETT - W EEFREREEEIRN -
(B) SEZEFEZICRIME - AIRHERWER NS G HE -
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(D) P ZRPAEIRISR - SRS B A B T -
(BE) FErRZETA  ZEAZEEMES -
(108 5% 29)

Teacher: Which common sensory receptors are specialized neurons?

Student: Good question, specialized neurons include photoreceptors, thermoreceptors, and
olfactory receptors.

Teacher: So what's wrong with options C and D?

Student: The statements in options C and D are just the opposite. Taste cells are specialized
epithelial cells that need to transmit information to the central nervous system
through sensory neurons; on the other hand, heat sensory cells themselves are
specialized sensory neurons, so they do not need to transmit information through
other sensory neurons.

Teacher: I see!

ERN . EREEAE R RAVER 28T - AL bRy T 2

B MERY - FHEAVE TR ES » RS SRR 2 25 -

Zhl A C Rl D BRI sl e 2

24 0 C 0 D BEIEAYRCGIHIAF HHEZ » PRATHEE R LR HY_E R QIR > TR A RS 1
TR E EE TG - BVRAIHEA S BUE — R EA R HEOT - INIEA TR
FHE R H AR R O T B ARERE. -

AL R | REE T

55 BYRREBEFRETRIP 25 EFR%E



56

oo HFFCHEFREFATY
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Animal Nervous System

\

ERAE A B P P B E B A A TP YBR[ R R A 4

A NG ER R B S (AR B R e BT Bl Bl e 1 DA S T 2 I e (AR HUR, - P

WA EAD - BRREAL BHISRAVEES - R i A R A T a2 2
R i alliny el - Wiic &R e RS IS UEE B A TR - SECAYERSY - A/ INEHY
BT RZHEL “potential” ~ Fi{L “polarization” FMIZEfl “synapse” JE(f > 45 FERATAE

FERASIIE = e - REE BN R A AR B A NN A

BF thiE B¥F thE
membrane potential A EE L saltatory conduction Pl (EE
resting membrane potential | F¥1FFREENL synapse 7 i
polarization L synaptic gap ZEfEEIlE
depolarization Fhk synaptic ZE MBI
hyperpolarization AL neurotransmitter THEAEIRY)
repolarization b node of Ranvier BAIR &5
threshold potential REE B
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[ (1) be called . }

fil4) « The potential difference between the inside and outside of the cell is called the membrane

potential

AR N B AL A=A R RE BRI -

[ ® When , . }

#514] : When the membrane potential rises to -50 mV, the sodium ion channels will be opened

extensively.

EREREAL T E-50 mV o SREET R R OR SRR -

[ (3] only if . }
#i4) © An Action potential is generated only if the depolarization reaches the threshold potential.
&8 A LTI E A A LB FEAL -

[ ® The function of is/are . }

#l4] - The function of myelin sheath is protection and insulation

BEEHHLIRE Ry PReE BLAE R -
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After completing this section, students should acquire the following concepts:
— TR AL AP B
Understand the formation and change of membrane potential
T~ T RRENEERAIAYE A EYEIE )T -
Understand the generation and transmission of action potentials
= T ARHEGHEE T R AR -

Understand the transmission mechanism of neural information between neurons

o BIEER o8
BlRE—

A B R RS FIE S (F B o T ais i EE T oA e -
Test whether students can determine the distribution of sodium and potassium ions during

an action potential.

Which of the following statements about the general generation of action potentials in nerve

cells is/are correct?

(A) An action potential is initiated when the membrane potential exceeds the threshold.

(B) Depolarization is caused by the opening of potassium channels.

(C) As long as the sodium ions are unevenly distributed inside and outside the cell, a resting
membrane potential will be caused.

(D) Hyperpolarization is caused by the activation of the sodium-potassium ion pump.

(E) Potassium ions flow out of nerve cells during repolarization.
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AR LI E A BN R AL ARG - T EIWRLE (- hE 2
(A) REMSREENFEEEEENL -

(B) b/ NS T E HIBARL -

(C) AN TAEMIREN SN A P sk A pia LEBARR AL -
((S) I T v 3PS U N i e M i e =T

(E) P Ler ol T & L e it
(102 57 32)

Teacher: Students, what kind of ion is the main cause of depolarization?

Student: Sodium ions. But how do sodium ions cause depolarization?

Teacher: Good question, a massive influx of sodium ions from outside the cell membrane
into the inside the cell membrane will cause depolarization.

Student: Then, Teacher, is there any relationship between hyperpolarization and the
activation of the sodium-potassium ion pump?

Teacher: Good question, hyperpolarization is mainly due to the slow closure of potassium
ion channels, resulting in continuous outflow of potassium ions, and has nothing to
do with the sodium-potassium ion pump.

Student: So how should we correct the statement that unequal distribution of sodium ions
will cause resting membrane potential?

Teacher: The resting membrane potential is about -70mV. This value is the joint influence of
many ions and the electrochemical balance achieved through the channel protein on
the membrane. Therefore, it is a very complex result and cannot be formed by

unequal distribution of sodium ions alone.

ERl  [EIEMTEE M A b RN Ry (TR e 7

AR BT o SR MEINEE TSR AR R ?

LRl R - SRS MR T AR AR N B R R R AR

B2k ASEERTERN o At AN EE TR R A SR 7

AN ERRAE - B b EEUE N R TR E R AR - EEEEE TR > f
SRR AR 4

ERAE 0 PSR T AT S A R L A R AL A R SR AL B E I 7

Ehl  FRERAEAL f-T0mVY - S (EEER R 2T Z MRV ERE - WA BT
A 2 ZE I R [:fﬂ%% R RAREREASE R - N B ESEEE T A5
FLREM R (LA B A
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Test whether students can determine changes in membrane potential during an action

potential based on a diagram.

Figure 3 shows the changes of the cell membrane potential when a nerve cell is stimulated to
generate an action potential.

Which of the following statements about point A in the diagram is correct?

(A) The cell membrane is more permeable to potassium ions than to sodium ions.

(B) Most sodium channels are open.

(C) The concentration of sodium ions inside the cell is higher than that outside the cell.

(D) The sodium Potassium Pump (Na/K Pump) has stopped functioning.

+30
Membrane  ©
potential
(mV) -70
L 2 3
Time (ms)
Figure 3

& 3 FortECApE 2 BRI AL B F R AR - HATHRERY R 1L -
[GR I ] o FRORE A AL - %1 (]34 1A 2

(A) ST T AT B AT B T - s o]\
(B) 2 BSiE T B ER N HIRRA - e
(C) BEIPHT B TR BN S T - e 0
(D) 3L (Na /K Pump) f1E(EF - ——T
BFfE (feeb )
3
(106.35% 16)

Student: May I ask what determines the permeability of cells to ions?
Teacher: Good question. It is usually determined by the number of channel proteins open in
the cell membrane.

Student: So during depolarization, the permeability of sodium ions will be greater than that

of potassium ions?
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Teacher: Yes, so there's a massive influx of sodium ions into the cells at this point, but be
aware that the sodium potassium pump remains the same.

Student: 1 see!

B IR A T AR T B R 2

SR AT - R RN AT CIBIR R -

B LIRS  SNBET A SE TIR ?

A sk LSRN Tk B AR (EEDER - PRI H

B R | Eg T e
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4-3 HIRNEIEEE
Muscles and Skeleton

N\

B2 AR A B P P B E B AT T A R A A B (AR e o 1ol > 2 PR R e
TCHE B TTHIGRAERHRHY - A/NETERE S T R B E B 0,  HLAEL SRR
HYEE(E ~ HGIHALEd B AR R 2 DU IR AL B B A RS Y o (A -
FHF AN EE 5 o B R Ry S R AL B I S SR R e Rl AT R A EE G 20 > 23R AR
B RS S S HI RS BT RE R (2 - BESCHERGT > 428 13T 2 A R S G AHRe 2 B
WA RUAHEE Z2 47 “sympathetic nerve system” K BIZCEU(HEE 214 “parasympathetic nerve
system” > BEZREAFENR > ERTH AEBE TR (40 “para-”) fFffll AR IREE - RERRN
S A RCR AR A RIS L B

BEF thEE BF thiE
skeleton RS joint EalEn
cardiac muscle LI ligament Bk
smooth muscle SEEANL inorganic salt LA
autonomic nervous system | E{EMHLEC L4 | tendon FILRE
somatic nervous system HE tHEE 21478 antagonism HEHiEA
sympathetic nerve system | SZEUFFAC 24 | motor end-plate AL
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parasympathetic nerve system BIIAZ FAHES 2450 muscle fiber Ik %4i
connective tissue GhGTAH SR bone Tg=g
cartilage Lig=4 acetylcholine Z TR

refers to . ]

Voluntary movement refers to the coordinated operation between muscles and bones

controlled by the brain's conscious awareness through the somatic nervous system.

M5 A Eh AR R S AR A A L AV B i Z PRI A L fi 2 A

be part of . }

Both ligaments and tendons are parts of connective tissues, composed of bundles of

collagen fibers.

DI A R SS G A AR - W B I PR AR R A A -

Itis that . ]

: It is the control of the nervous system that the human body can perform various actions

through muscles and bones.

A TSGR - AHG ] GRSt A ZE B 5 R TR IR S B -

be known as . ]

BIey -

63

The motor terminal is also known as a type of synapse, whose structure is similar to that

of synapses between neurons.

EN R —THZE My - HAS NI TR Ze AR -
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After completing this section, students should acquire the following concepts:

— TR AR R (R B -
Understand the relationship and function of muscles and bones.
T TSR RIS AR AS S S ARl T [F 4R G N BRI AT IRLE
Understand how the sympathetic and parasympathetic nervous systems work together to

maintain the internal environment's homeostasis.

» BIEERE s
5l RE—

S B E A RES T AL A B AR R DU S (R R 5
Test whether students can understand the connection and functional relationship between

muscles and bones.

The following diagrams show the muscles and skeleton of a chicken wing, respectively.

Answer the following question based on this diagram.

Which of the following statements about muscles A and B in the diagram is correct?

(A) Muscles A and B are the main muscles used for flapping wings. Chickens have poor flying
ability, so these two muscles are not as developed as those in other birds.

(B) When muscles A and B contract at the same time, the wings of a chicken are folded to the
shortest.

(C) The tendons at both ends of muscle A are connected to bones 5 and 7 respectively.
When muscle A contracts, it can bend the wings.

(D) The tendons at both ends of B are connected to the proximal and distal ends of bone 7.

When muscle B contracts, the wings extend.
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G R HEAHIHILA R RS R E © MRIZILE [ YRR

TIHIEREE P - ZALARYRGIE - A7 I
(A) H ~ ZRiflERAYEZALA > HRIT AN > SR BRAIL AR A0 HA S 58 -
(B) H ~ ZRIALAIE Bty - Rl o 2 50 -
(C) HRvmHIHIRE Y ISR RE 5 Rofrhd 7 BE - FH ke i 03 dh -
(D) ZtmHIIHEEL SRR 7 HYHT S i i - LUS AR e
(111 5384 32)

Teacher: Can you tell which parts of the chicken wings muscles A and B are respectively?

Student: Muscle A is the biceps brachii and muscle B is the triceps brachii.

Teacher: That's right, muscles A and B are antagonistic muscles.

Student: Does "antagonist muscles" mean that the two muscles will not contract or relax at
the same time when they are working?

Teacher: Yes, for example, muscle A is connected to bones five and seven. When it contracts,

it can bend the chicken wing, while muscle B relaxes at this time.

Ll [FEEMRE PR ~ 20 MR AL ?

B4 0 WL - L=

LRl J2eh o H - ZHLA R TESAL -

B2 SEHER %WEHTLWU’EE’\JH%@K@ [EJRF U4 R & R 7

AL EREEER T A SUHEAYERH L R] DR RS ) - TSR LA

TEEIRIIET -
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Test whether students can understand the composition and function of the autonomic

nervous system.

When a person sweats excessively, causing blood osmotic pressure to increase, blood volume to

decrease, and blood pressure to drop, the body's regulatory mechanism will be activated to try to

maintain the internal environment's homeostasis. Which of the following related statements

is/are correct? (Multiple choice)

(A) Sympathetic nervous activity increases, causing heartbeat to increase, blood vessels to
constrict, and blood pressure to rise.

(B) The concentration of renin in the blood decreases, reducing the reabsorption of sodium by
the renal tubules and reducing the osmotic pressure of the blood.

(C) The concentration of vasopressin in the blood increases, which greatly increases the
reabsorption of water by the proximal convoluted tubule to increase blood volume.

(D) The thirst center of the hypothalamus is stimulated, resulting in water drinking
behavior, increased blood volume, and blood pressure rise.

(E) The concentration of atrial natriuretic peptide in the blood increases, which inhibits the

reabsorption of sodium by the renal tubules and reduces the blood osmotic pressure.

E—EARELT  BEURSERE LI~ i8R/ ~ [ TR - BHeHY S EsH &R
B > FEMEFHEENEREAVIALE o NYMHBERCE - WILEIERE ? ()
(A) REFHEEME - FESOBIER » mEREE - MmEREF: -
(B) MR B RAVRE T - BB IVEBREIE R > FRIIIRZERR -
(C) MR HIRIPRZRAVRE BTt > (BT VE B /KERBCREE N - DIEInmE
(D) THRENUGTREZERIM - ELEGUKTR > WINME - mEREF- -
(B) MR RO FEsIORE BT IR/ VE Sy ERUL - MRS EEE -
(111 3% 6)
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Teacher:
Student:

Teacher:

Student:

Teacher:
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Which nervous system is responsible for our profuse sweating and rapid heartbeat?
Sympathetic nervous system.

Yes, the sympathetic nervous system causes our blood vessels to constrict to cope
with emergency situations, while the parasympathetic nervous system helps the
body to return to a resting state. Have you noticed that if we sweat a lot, how will
our body react?

We will start to feel very thirsty.

That's right. After blood vessels constrict, the hypothalamus will start to trigger the

brain's thirsty sensation, encouraging us to drink more water.

HATRELT ~ OBUINTRAIIEI - W e 2 e T pieey 2

B SRR F i M S ek DU (T B SR RIS R Al S i
{ERGEHE AR S HREE © ALFEISAHIMMTARARELTT > ABREGHTERE
UE ?

BTG Ha RS R -

2t > NRRMEWHER - GEEC N b5 eSS AGR Mg oK -
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Endocrine

SAEBTIEEREEBEAAR BB MRS > DU BRI ER - ek
B~ FHOIRAR ~ BIRGIRBRE S o AVNETE P ARIREN TP T ER R P9 730 28R i b B 25 A (A
& BEBEAEASH] - NS A dER e R IRE ([BIEsEd] ~ #ETEM
FAFEITERT ) - BEAD > AEEREFYMER AR 2T HAERE - ZAT o] IMFRIB AV T 23R
A R HINRE - B RA L 2R A ARG BB R - AETSOTH - 3P 2R
FARA BRI > 40 “thyroid-"HHIRBRAY © “adrenal-"% LAY : “corticoid”f/EZR » Al
REFIH AR Z M - REFRE RS SRR Ay i L -
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BF thiE B¥ thi¥
endocrine PRl progesterone -G

endocrine gland | P47 adrenocorticotropic hormone, ACTH | (€& FHREEZE

hypothalamus TR thyroid stimulating hormone, TSH FRRREZ
hormone N follicle-stimulating hormone, FSH JE TR E
glycogen PR luteinizing hormone, LH EC DAY E
corticotropin-releasing hormone, E% LR E &R
vasopressin PUFIFRZE
CRH R
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EF thiE BF thiE
oxytocin EEZR erythropoietin &LmBRARRZE
atrial natriuretic
posterior pituitary R B Lo HESRAR
peptide, ANP
anterior pituitary SRR EES mineralocorticoid YR E £
calcitonin [ESEE glucocorticoid T E &R
noradrenaline EHEE EBRE first messenger E—EHERE
hormone-receptor ‘
WE — 2 RBEERe | second messenger B ENE
complex
thyrotropin releasing
negative feedback | &[0l KRB EE R
hormone, TRH
gonadotropin-releasing
thyroxine FRIRERER R ER
hormone, GnRH
prolactin AR
[ o stimulates/promotes . ]

%4 : Thyroid stimulating hormone promotes/stimulates the thyroid gland to secrete thyroxine

hormones.

FRIRRR (e 22 e 4 FHIRRR 7D FAIR R 25 -

B YR RAEE
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[ (2] turn/become/grow . }

#l4] : When thyroxine hormones levels turn too high, it will trigger negative feedback.

ERREGERS > Qg5 3R -

[ (3) so that . }

4] « Insulin increases so that blood glucose concentrations turn to normal values.

BRESZIGAN > FEIMEREE IR (E -

EBEREHE »

FEEEARR - BAEERLI TS
After completing this section, students should acquire the following concepts:
— TR EEAREE
Understand how hormones work.
T TN MBS R R R AR 4R G N BRI Y IRLE
Understand how the endocrine system maintains the internal environment's homeostasis

through the action of hormones.
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Test whether students can understand the relationship between the hypothalamus and its

hormones.

The picture below is a schematic diagram of the role of hypothalamus-pituitary gland-hormones-
target organs. A, B, C, and D respectively represent anterior pituitary gland hormones.

Which of the following related statements is correct?

hypothalamus
neurons

hypothalamus =
hormones anterior pituitary
hormones

¥
~—anterior pituitary

thyroid adrenal cortex gonad mammary gland

(A) The secretion of hormone A is not regulated by hypothalamic hormones.

(B) Hormone B has an antagonistic effect on epinephrine and helps the body cope with stress.

(C) Hormone C includes at least two hormones, the secretion of which is controlled only by the
negative feedback from gonadal hormones.

(D) The secretion of Hormone D can have a positive feedback response due to lactation

stimulation.
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(C) AEDEEWHERER - HorbEE 2 ERUEERAT & ElgzER] -
(D) T HYZ b o] REZALRIAL A IE [l fE S FE -
(108 57 8)

Teacher: Do you know what positive feedback is?

Student: That is, after certain specific hormones are produced, they are fed back to the glands
to secrete the hormones again.

Teacher: Yes. Good job!

Student: Can Teacher give some examples?

Teacher: For example, during lactation, the secretion of prolactin-inhibiting factor from the
hypothalamus is greatly reduced, leading to increased secretion of the prolactin by
the pituitary gland, which in turn promotes the development of mammary glands

and produces milk.

Rl RFAE R RS 2

B BN ENBERELR - Gl ERR R ER D -

ERl gk o FISEFIRES -

B2 0 AR AT DL — LR 2

LRl BRI o AR ALIARIREEE N A A AL BRI AT RIE D > (A
TERRARE L FLNE - EIM{eEARFE LRSI -
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Test whether students can understand the regulation of hormone levels in the blood.

After exercise, the human body loses water and electrolytes due to heavy sweating. Based on
what you have learned, answer the following question.

What change(s) will occur in the blood under the above physiological condition?

(A) The osmotic concentration of blood increases.

(B) The concentration of vasoconstrictors in the blood increases.

(C) The concentration of antidiuretic hormone (ADH) in the blood increases.

(D) The concentration of atrial natriuretic peptide (ANP) in the blood increases.

(E) Blood volume (volume) decreases due to lack of water, resulting in a sharp drop in blood

pressure.

NBAEEBN % > N KEFUTEROK SRR E K - (RETFAVAIEE > [H% TR - £ L
ACAEHGIRL T > MR E A RS ?

(A) MERHBERENS

(B) MmANMEWRGERRETS

(C) MMRHIHIFIRBEBRESS -

(D) MRHY L EHRRIRRE TS -

(BE) M&AvVEE (&) BERGRKT N » S BREIZT N -

(109 575 25)

Teacher: We know that the human body loses a significant amount of water through sweating,
In addition to the increase in blood osmotic pressure, why does it also lead to
increased levels of vasoconstrictors and antidiuretic hormone (ADH)?

Student: We are not sure.

Teacher: Because the loss of water will lead to a decrease in blood pressure and the RAAS is
activated to activate angiotensin. Let's extend the question further: after arteriole

constriction, will it increase or lower blood pressure? How will it lead to an increase

in the concentration of antidiuretic hormone?
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Student: It will increase blood pressure and then stimulate the hypothalamus to secrete
antidiuretic hormone (ADH), leading to increased water reabsorption.

Teacher: That's right!

EhN . FEEREARKEUTREKST > BMIARRR 7RIS ERR BTN - BfHEd
GE BN E R ZR ST R ZATRET e 2

BA4 T AKERE -

Zhl - NR/KDERAZIE  GEZUMBREE > BE 7 RAAS AELMEWEEER - FE
EH R /NEIIRULAATR BT A2l (R - AR AR S A E S A PRI
ZRETE ?

SR ST > SRR EREEC N R o bR R B IR B

EHN L8R | RIS |
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Defense

BT FEALRISER R AR R RAH
BT A LR AR TGRS A PR R

AREH A B NEEE TSSO RERE 2 HI RS ESE THEA
AR AR R IS - MR e R PR Rk S e A T BB - AR 3Ese ~ &
RAREERA R - AEIFVWNET - 53505 5-1 RIERS - 52 Je Rk - 5-3 ®’RARM%
TIER 5-4 FIEIRFHBLFESE -

FAEHR IR B e SRS S E T - (BB AL R h BB 5 = ey T 8RR
R A4 > NBRALE Y TMEIEER | EERIIEER - BN ARG AR
EE&EAYIORE - (HHF RIS R R e - SRR Bt BRI - e e iE H44a iy
DIAS TR R A e PVEIIEA N » N I s AT A R R v o A S B 2R IR )
HEAR AR A B DARIER AR SRS -

7 B RGBEEFRET R AP FFRAETF



oo HFFCHEFREFATY

5-1 RIEZRMA
Immune System

AN TR MUBRETRA - ] o3 BBk mEK (REREMEER ~ Bk - Wi itEk)

FEAZPEAMER (BAZER - EVRAHAE - RIZe4ipE « EERE) » DU RSB RI4ER - M

EE AR T Fff AR SRI% 24 AT DU A8 e R M 0 i Bl K M P 4 ol = B 4%
AETHTRIER > BRI ABHRIURIR AR - fE3E3C7H » 28131 % B MmBRAERAIY
F o WINEEEMEER eosinophil ~ BEH4:EK neutrophil ~ F& g MK basophil » #AMHEFAR -phil 5
MEEAHBRRYEL Y > AIHRES lymph ~ JRES4E lymph node 55 - AHH[FIAY T lymph » ZZHA] LL

ZHHFREBFESEEE -

o
b=

BF thiE BEF thE
immune system LA RENST cardiovascular System | /(M £ 4R
lymph ke white blood cells Sz
eosinophil IERE MEBR neutrophil g R PEER
basophil SRR PEER monocyte BHZER
lymph node R4S epithelial barrier iz P e
lymphocyte REEER dendritic cell fotZe 4
macrophage E VAR lymphatic vessels MEE

76 YR ABEARETREY S HP FERNRT



-
P RTIFRERT AL P 0o I EEHEFT Y S

B¥ th&E BF thiE
T cell T 4R B cell B 4fiiAt
thymus Hifiz bone marrow i=pr

primary lymphoid organ HIACHEZS E | hematopoietic stem cell | & [fER4HAE

secondary lymphoid organ | ZEMEEESE | spleen Ho i
acquired immunity BRI E tonsil kAR
innate immunity SR MERE

[o

serve(s) as . ]

G

Bone marrow and the thymus, which are classified as primary lymphoid organs, serve as

the locations for the origin or maturation of white blood cells.

oM ERs B B g Bl - 2 0 MPKEETREEE B R -

can respond to . ]

: Acquired immunity can respond to specific defense targets, so it is also called specific

defense.

TRARME T A] $T R E P R R S e > S5O Ry B — PR -

Based on/According to , . ]

Bilsy -

77

According to changes in the number of white blood cells in the blood, it is possible to

infer what type of external threat the body is facing.
WIS MR o B M ER B A B - T HER A G E S AR MR -
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After completing this section, students should acquire the following concepts:
— ~ B TR RS R R AH BRI T BE

Students understand the composition and function of the human immune system.
T BT RR A ERAVREE R DD RE B AT IR

Students understand the types of white blood cells and their functions and uses.

» BIEERE s
5l RE—

A ¢ A R S R S e AR Y AR AT BB B LT RE
Assess students' understanding of the basic concepts of immune cell formation and their

functions.

Which of the following statements about immune cells is/are correct?

(A) T cells are generated from hematopoietic stem cells in the thymus.

(B) B cells are generated from hematopoietic stem cells in the bone marrow.
(C) The most abundant granules are neutrophils.

(D) Antigen-presenting cells are mainly composed of helper T cells.

(E) Natural Kkiller cells can identify cancer cells.

NAE R e AR AR - TREL TERE 2
(A) T Ak B HIRR RS Mt AR -
(B) B &HiEARREFBETHEmMERARE -
(C) Bt =ERENEETEIMmER -
(D) P =R £ HEE) T SHiE(E -
(E) BEARRTLHRERT AR -
(108 fFF5% 22)
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Teacher: Where are T cells and B cells generated?

Student: Primitive T cells are formed from hematopoietic stem cells in the bone marrow.
Primitive T cells enter the thymus to form T cells. B cells are generated from
hematopoietic stem cells in the bone marrow.

Teacher: So do you know why option A is wrong?

Student: Because hematopoietic stem cells are in the bone marrow, not the thymus.

Teacher: Yes, you can draw inferences from one example. So do you know what functions
natural killer cells have?

Student: They identify tumor cells and release toxic substances to destroy the target cells.

Ehl - TEESFEIAS 0 T 4lRER B QAR UL AR peHy 2

B4 THIEes s EMFARE T AR E T 4t - R T Sl ARRR A
Rk T 4HiRE » B AHRERIENE 5 48 AV A AR R -

ZRL BRI R (1 A BTSRRI ©

24 0 NREMErii 2 e s - A Ehl -

ERL %8R - [FISMTRER K= - HEAZHIE B 2 T4l A (HELhRENS ?

B 0 e R ISR AR - IR Y E DR H AR -
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Assess students' understanding of the characteristics of neutrophils.

Which of the following statements about neutrophils is correct?

(A) They account for the smallest percentage of total white blood cells.
(B) They have a large round nucleus.

(C) They do not contain granular structure in the cytoplasm.

(D) They are related to inflammatory response.

A RATE % A MERAYACIC - 2] 1A 2
(A) FESEE Bk SHYE bR -

(B) EAEIPHTRLHA -

(C) HMpE P AT EREE -

(D) FOEER K IERH -
(107 575 39)

Student: Teacher, why are neutrophils related to inflammation?

Teacher: Neutrophils are an important cell in the immune system and play a key role in
inflammatory responses. These white blood cells are able to travel to areas of
infection or injury and participate in fighting infection by engulfing bacteria and
other pathogens.

Teacher: Are neutrophils the largest or smallest group of granular leukocytes?

Student: The largest.

Teacher: Yes, they account for about 60-70% of all granular leukocytes. The nuclei of mature

neutrophils are mostly leaf-like.

B2 AN Ry(TIERE M RN 38 3% S EATRATE 2

LRl BEPE B BRI R P Y T E AN - TR R S P A B R
- B MEREES R B E RS S IR G Rt » ST17 308 08 7 e AT B R LAt s [ A
REEBHREURE, -

Ehl AN A B M B R P R R R R DY 2

B4 [y -

Rl JR8E 0 KIHE 60-70% - i ELRRAEIIE i B I EREIAEAZ 2 20 550K -
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Innate immunity

A NG 2 B A A R T P A R A B — TR AR B BA R 8 R 5 B IR AR E T »
SR NIE ~ THERMERRTAEEFER - AR RESIR ARG SR ERE - R
EET NG ER R A R - S EE N R R RS o ERORIE St - IR
G o RSSO AN TESTE MEMA S HERE A ER R T A AT
fRIN (AOTHERAYFAR interfere FTHE « THEERE) » WA G SHE R BGERCE GE
BIERAEIIZRENZR -

E¥F thEE ¥ thiE
phagocytosis EWEE inflammatory response 2R IE
gastric juice ST mast cell AE R 4 A
histamine AH a prostaglandin, PG RIYIHEZ
interferon FEZE natural killer cell, NK ERS S
phagocytes rad A3l mucosal cells ki HE A A
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[ (1) due to/because of . }

4] © The epidermis of human skin may also be wounded due to injuries, causing pathogens to

pass through the wounds and invade the body.
NFBSFR R Rzt T RE N Ry 2 (G AR G 1 BEURIFREFE RGO ARRN -

[ (2] is composed of . }

%4 : The epidermis of human skin is composed of multiple layers of squamous epithelial cells.

NBE R YRR K 25 P b R SHRAE R -

[ ©® Although , . }

4]« Although some mucosal surfaces do not have a keratinized structure, they can secrete

mucus for protection.

AURER S B AEbAREE - [Ha] 0 NRIRE -

o EEHE »

FEEEARER - SAEERLI TS

After completing this section, students should acquire the following concepts:
— ~ BRI RV R R EEARE S, - EFEHDRE R
Students understand the basic concepts of innate immunity, including its function and

importance.

= B T IRTHERAVEE -

Students understand the operation of interferons.
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Assess students' understanding of innate immunity, such as the inflammatory response.

Which of the following statements about immune responses is/are correct?

(A) Cells involved in specific and non-specific immune responses only exist in the blood.

(B) Interferon can help cells resist viral infection.

(C) During an inflammatory response, the permeability of microvessels will be reduced to
avoid plasma leakage.

(D) Allergic reactions are caused by acquired immune system disorders.

(E) The main function of cytotoxic T cells is to kill pathogens.

ARG e S FER RO > IRLE TR 2
(A)  SBLEH MR R — e SRR S AR IR o -
(B) TEERTHEICIRAIIRERZ -
(C) 1ESERIER; > U ERVEBEMEGIR LR RIM A2 -
(D) BENERBRRMERRELRGKRFATERR -
(E) HE#E T AHAEAY EE(EHERILRIER
(105 5457 24)

Student: What is the role of inflammatory response?

Teacher: Generally, the inflammatory response releases histamine and other substances to
increase the blood flow and permeability of microvessels. The volume of plasma
will also increase to resist the spread of pathogens.

Teacher: In addition to the inflammatory response, what other functions does the human body
have that can help us fight viruses?

Student: Interferons and natural killer cells?

Teacher: Right! Interferon is an antiviral protein released by virus-infected cells that can

induce other uninfected cells to synthesize antiviral substances in advance. As for

natural killer cells, they can release toxic substances to destroy target cells.
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Teacher: Finally, I would like to add that many people are often confused about cytotoxic T
cells. They can induce apoptosis in infected cells and, consequently, are used to kill

cancer cells. Therefore, they are common in cancer treatment.

B BRNEATEER ?

LR B GR o 5% 3R N E SRR F Y E A Nt B By i E A -
SEEW G > DHEGURREGHIEGE -

ERN  NBGRR T3 REESD - AR E R B Bh R P U 25 2

g 0 TR E AR TR 2

RN B TR YR RSV — PR R E R - e HEAR
ZRGHTHBE TS S R PUR T - A ER B AR TN - e EEYE
BT H AR - R ERIER S - IR ARRAVAESE T 1A - & m] DA R4
BT WAL AT AR EREAIRE - R OB RREERTH R0k -

BlE_

st ¢ NEEAE R SRR TR RV AEA -

Assess students' understanding of the functions and roles of interferons.

Which of the following statements about interferon is correct?

(A) Tts serves as a specific immune response.

(B) The cells that release interferon themselves can be protected.
(C) It mainly responds to infection by bacterial pathogens.

(D) It can induce neighboring cells to synthesize immune-related proteins.

YR T ERAROL - {7 I ?
(A) HAEHBIRE R IE -
(B) FERCTHEZRAVIIREA S AT N LIS IR -
(C) HEHERNIEMEHIAGHEE. -
(D) FIFSMTAE SRR R ESE -
(106 157 18)
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Student: Do interferons have specificity?

Teacher: This is a good question. Interferon is a nonspecific defense. In addition, interferon
produced by animals of the same species is not specific to viruses!

Teacher: What is the role of interferon?

Student: Interferon is an antiviral protein released by infected cells, which then allows other
cells that are not infected to synthesize antiviral substances.

Teacher: That's right! So the cells that release interferon themselves are not protected.

Student: Got it!

B4 FERAEE MR

LRl R EEE > TERBRIEE MR - AN FERESYE AR TR R
AR |

ERL . FERATEEM ?

B HEZRERECRAIEIN - B U B ERE > AMEE MR I
AR e SRR IR -

ERl g8k | FTLIRR TR RNV A B A R IREERY -

B TRET
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5-3 BXMRE

Acquired immunity

R R R RN IER A REA e H AR NI SR A T EEM e - R
M Ry - B MEEECIENE > E A MR S AT e - FEAV NI > KPS
AT AR e HIR R E R - BN DUR-DiRe Z MRS - Tie eI IRE - 12
PO > MEERRV R ERA - SR ] I H R AR RN AR R - DRI
ERER o ] ¢ acquired immunity SR ARMERSE - B EAYE S E AT EEE B
BEAREd TAEIENE ) AURES S BRI R RS R I TR

BF thE BT thE
acquired immunity BRI cytokine 4P E
anitgen iR perforin ZEFLEH
antibody Eg granzyme FEIES

major histocompatibility | = Z4H &k HH 51
cell-mediated immunity | 4HREHEES R

complex (MHC) #HHis (MHC)
PR —MHC 1

antigen-MHC complex humoral immunity CEALAZEREES
ahe

cytotoxic T cell ftis T 4HAE vaccine JE
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BE¥ thiE ¥ thiE
helper T cell EHEN T 4MAE preventive inoculation TEPFffE

antigen-presenting cell P E I 4R primary immune response | #4576 1% K7 e

secondary immune
active immunity TERRE KR RIEE

response

passive immunity BRI

[ (1) is/are classified into . }

4] = T cells can be classified into helper T cells and cytotoxic T cells.
4R O] o7 Rl Bl T AHREAIRESE T 4HAG -

[ (2] can activate . ]

4]« Cytokines can activate T cells and B cells.
QMRS = EEVE(L T 4HAlEL B 4HAE -

[ © After , will . 1

4] © After engulfing a pathogen, phagocytes will present antigens to helper T cell.
AR FAGR - Al RHE R A ERVTR E 3R &aEHE T 4HHE -
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After completing this section, students should acquire the following concepts:
— ~ B4 TR RV

Students understand the characteristics of acquired immunity.
T~ BRAR TSR S e AR R

Students understand humoral immunity and cell-mediated immunity.
=~ 84 TR E IR

Students understand the functions of vaccines.

» BIEERE s

BlE—

i RS AR R R AR -

Assess students' understanding of the basic concepts of the immune system.

Which of the following statements about the human immune system and its functions is/are
correct?

(A) B cells differentiate into plasma cells to produce and release antibodies.

(B) Bcells and T cells mature in the bone marrow and then travel to the lymph nodes.

(C) Histamine is involved in the process of inflammation and allergic reactions.

(D) Without helper T cells, no immune response can occur.

(E) Neutrophils are the immune cells mainly involved in inflammation and allergic reactions.

YRR ARG R SR IRE AL > YRS ffE 7
(A) B 4l {bR4EdRG SIS RIS -
(B) B LA T WHARAES RS R VR & AMRESS -
(C) 4HBM2HESRNIBYSERETEE -
(D) 2AEEIME T UM - A E R RIEfE -
(B) UErh MR EkE 2 Bl5% SONT RIS Ay 2 52 S0 e Al -
(103 4£45% 24)
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Student: Teacher, don’t T cells mature in the bone marrow?

Teacher: T cells enter the lymph nodes after the maturation in the thymus, but even without
T cells the body still has other immune responses, such as innate immunity.

Teacher: Do you know which cells are involved in the inflammatory response?

Student: Neutrophils are the main immune cells involved in inflammatory responses.

Teacher: Very good! What about allergic reactions?

Student: The immune cells mainly involved in allergic reactions are B cells and mast cells.
In addition, mast cells secrete histamine. Histamine can dilate microvessels and
increase the permeability of microvessel walls to white blood cells. In this way,

histamine is involved in inflammation and allergic reactions.

R GEMEED T AR S A S Rl 2

Zhl T SHAAERIBRRGEVRHE AMESS - BRI T 4 > \iER A H ey
[ZHE - ande R ses -

ERN AR 5% 3% S R AR AT A 22 B 7

B2 DETPRIMERIE 2 B8 3k R MR 1 2 o e A -

Ehl R ALEBS R ?

B4 0 2BUBE EN T Z e diERE B 4RI RAEN - S5/ MER 4L & 7y
LAHERME - SH A AE RE VUL E PRI TOfSU S B (5 I BRAV I A - LIS
S RN BUSE -
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Assess students' understanding of the characteristics of different types of immune cells.

Injecting modified, specific immune cells into patients is one method of treating cancer. These
immune cells will recognize cancer cells and kill them through specific actions. What are these
immune cells? How do they kill cancer cells?

(A) Macrophages; phagocytosis

(B) B cells; neutralizing effect of antibodies

(C) Helper T cells; rupture cells

(D) Cytotoxic T cells; apoptosis

FIFR e B — P S A 50 A SR B P SRR 35 — o By
SHRHEATIRE » SRR (F FRRTEREAING - B S0 e A By ol 2
DA AT 2
(A ERAIE © 7
(B) B 4HA : HUAMHAIEF
(C) A T 4HH : (EANARE
(D) REERY T 41 : JAT{ES
(109 E45% () 17)

Student: Teacher, what are the main differences between B cells and T cells?

Teacher: Good question, T cells are mainly involved in cell-mediated immunity; B cells are
involved in humoral immunity.

Student: How do they carry out immunity?

Teacher: T cells recognize cancer cells and induce apoptosis; B cells produce antibodies but
do not directly kill cells.

Student: 1 see!

S ST B SR T AN SR 2
Hhl PR T 4B B ¢ B S R -

BB AT BB TS T G (R 2

T GGG - A EUET B AT - (R & AT AT
S AL | R T
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Immune disorder and rejection

ESE e RMERIR R R - T REEI RS RSB AW MIYIHIRE ST > (B A SR 1S
RAEGE RN IEBE - GG I R SR T - S (35 > BER & E ARG
Fha e - WEEHNEEAE  BE - Je KRR - B2REPHT > BE2VER RE
FIETES 7 - (B ER A RE AT = iRV T S R - IR SR Ay 25 (o P F Y
F3 0 A AN SR AR L R ey - S REFTRE g AR -

FEFOTH > BEERIAT =Eitb R BED - MR R EE SRR > BERZEHRE
RAVEFHEGTIRL - FET e R 4l > EERR S > Sof Ml a] LA 20k
{6 A BLEEE) - B ER AL A B R -

BF thE BEF thiE
disorder N rejection HEF
allergy AR allergic reaction UL E
allergen AR transplant (EZiEN
severe combined JB% B A ORI e T
disorder N
immunodeficiency disease (SCID) | %% (SCID)
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autoimmune disease

H Re I A

virus, HIV

human immunodeficiency | AZH 6 2 & 2 fE

AeE (HIV)

acquired
immunodeficiency

syndrome (AIDS)

"RAR RIEHRZ SE
feEF (AIDS)

[o

allergy cause(s)

5]« Seafood allergies cause skin redness, swelling, and rashes.

B BUE SR AL

The symptoms of incl

ude

|

4] : The symptoms of systemic lupus erythematosus include widespread inflammation and

tissue damage.

EHMAIBMEERE & RZ MR

HERAHEHRE

[ ©® The greater

, the stronger

fil5) « The greater the difference is in MHC molecules, the stronger the rejection is.

MHC 73225 AK > HF AR -
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After completing this section, students should acquire the following concepts:

-0

5l

AT RS SRR B RERYIEE -

Students understand the processes that trigger allergic reactions.

B TR B RS R R B R RO E S IR R A

Students understand immune disorders such as autoimmune diseases and immunodeficiency

disorders.

BT RHE TR A A -

Students understand the causes of rejection.

BIREERE 3
-

st ¢ GBS T S RS

Assess students' understanding of extended concepts related to the immune system.

What is/are the main causes of myasthenia gravis?

(A)
(B)
©
(D)
(E)

Genetic diseases lead to neurodegeneration.

Autoimmunity causes motor neurodegeneration.

Autoimmunity leads to a reduction in the number of neurotransmitter receptors.
Poor immunity causes infection and degeneration of muscle cells.

Neutrophils are the primary immune cells involved in inflammatory and allergic reactions.

ERFEALAE Y E R R A 2

(A) BEBREEHERL -
(B) HReREs[FEES IR -
(C) BREEFEERYENZBEERD -
(D) IS AES REAL AL RCRIR AL -
(B) & EmBkE 2Bt R MRS HERY 2 e e 4iiHE -
(97 455 7)
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Student:
Teacher:
Student:

Teacher:

Student:

sk
4
ik
4

Teacher, what type of disease is myasthenia gravis?

It is an autoimmune disease.

How does the immune system cause muscle weakness?

That's a good question. Since the patient has produced antibodies that act on the
acetylcholine receptors on the motor endplate, this prevents the signals for
movement from being transmitted, leading to muscle weakness.

I see! No wonder the answer is C.

A [ il B AE LA 2 P R A P 2

JE Y — T H A SRR o

Ay 2 B IS R LAY IE 2

PSR - RSB EL T D lF A EEhEAR ZREiE 2 ie - EE0ES)
AYERE A AR - S E T -

AL | EEEE A ST C -

B AABEFRE TR A F P EEEET R
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Assess students' understanding of key concepts of the immune system, such as allergies,

innate immunity, and adaptive immunity.

The human defense system not only provides the ability to resist infectious diseases, but is also

related to disease prevention or the occurrence of some diseases. Which of the following

statements about defense systems is/are correct?

(A) People who are allergic to peanuts can detect allergic symptoms when they eat peanuts for
the first time.

(B) To generate protective immunity, influenza vaccination primarily induces a
lymphocyte-dominated adaptive (acquired) immune response.

(C) Patients bitten by venomous snakes should receive antivenom, which contains
antibodies that neutralize the venom.

(D) Moyasthenia gravis is an autoimmune disease in which patients produce T cells which fight
against their own muscle cells.

(E) If the cells of two people have different major histocompatibility complexes (MHC),
they can still transfuse blood to each other if their blood types match.

N EGAER IR DU RRAVAE ] - BB TP — i iE S 2L A B -

THIERHTE IR - WREE T 2 (%388)

(A) BHEABEEIA - EH—RIZICAER st o] IR H SHBEBUER -

(B) RELERES  HEREESEESIBKERBENERR (BF) RERE -

(C) EHRRKREHNBEEFEZHUEES @ hinERAEPNEENDE -

(D) EEAUEN BRI  EREEESE T dIHEEHE SHLIAAR -

(BE) EWAMRNEZESHENER (MHC) RFE - HMEAERIA D EHIm -
(109 F457 28)
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Student:

Teacher:

Student:

Teacher:

Student:

B
1 -

B
Sk

Teacher, will patients have allergic reactions when exposed to allergens for the first
time?

That's a good question. When first exposed, usually the immune system has not yet
recognized the allergen, so it is unable to secrete histamine and other substances
quickly and in large quantities. Therefore, allergic reactions are less likely to occur
during the first exposure.

So why can two people with the same blood type still receive blood transfusions if
they have different MHCs?

Although red blood cells lack a nucleus and do not express MHC, they do have A
or B antigens on their surface. So, you still need to pay attention to blood type.

I see!

B %%T — R R & BRI ES ?

IR - S - B R AR AR AR - NS AP
KREITM \%ﬂéﬁﬂifﬁiﬁlﬁ > NS EHRBESE -

A R EPEEAE MHC YR > M AIAH [E] 82 o] A e ?

R AT Bk SR = 4RMf% - R eI MHC » [HREEA A 5B Hif - HILE
E R MR -

[t | JEERE T

BB BB ERRE TR LB FEHEF

oo I EFHEFL Y <
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Reproduction

BT EALEE R AN A SRIESR
BN EALATFE A SRR & BT H

FER TR R ERE T NEHVATERS AREIREEERENE T TR AR TE A
SroLE A FEAV IR - ARSI E W > ICEP R M - BEEERR UL~ T8
Z FETHERER IR (% > BT T LALABRON By o Ol 73t S {EF I > DEONATHIRY ERE Y B 52 22
AYOR - BEONRAYEREAIE R R (R AR - LJEHE RN ESYIREB LR G AENTE
R B4 R M B R A FE A EAR > Mt REBRAR AR anAy n] & - BE A

it o (F RN - MEEBEES - IHFF » KAV - REA SRS A

A REE A S B AN EEEE R
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6-1 SEEMRERCFRAK
Gonads and Gametogenesis

FELE/NER > BRAEAE R PSR ERE T NS AT 24 ) e R TR EhaR F S 22 -

I B B R R A FE R B A FEAIAE - SO HEEC AV e - B AR R SRR SR

T AUt ST EL DN BRI AR FR AN SR - AERER T - R DS ECH DL ) 2L aS s - A

[E] RIS R BY > SRS 2R TE RIS R B R T EIERALAYIRE ~ BLROSERAY 3 -
R R T A R B R A NSRS -

EF thiE B¥F thiE
seminiferous tubule drEE oogonium (pl. oogonia) O R 4R
hormone NN primary oocyte 4R OV ELAHAE
spermatogonium 5 I 4 secondary oocyte KR ON B4R
primary spermatocyte | FJARIEEIAHAE | ovum (pl. ova) o
secondary spermatocyte | KEFFRIAHAE | follicle sk
spermatid TE AR polar body T HS

follicle-stimulating hormone
sperm i e TR E
(FSH)
acrosome JEES luteinizing hormone (LH) E VI EAES
testosterone 52 [ i corpus luteum =G
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i -
(N RTFFRT 2 ERT P oo T EFKEFTE

99

EF thiE BF thiE
Estrogen El=E follicular phase e A
menstrual cycle H & A A ovulatory phase HEONHA
ovarian cycle O &L HA luteal phase = e
uterine cycle =R secretory phase paRlA:L
menstrual flow stage 1TEHA endometrium FE R
proliferative stage i A= HA fertilization ZhE

[ o is regulated by . J

47 = The ovarian cycle is regulated by hormones secreted by the hypothalamus, anterior

pituitary gland, and gonads.
DN ELBHISZ B N7 I~ RESEERR i EE B AR JERR 7 U R P -

[ ® During , . ]

47 : During ovulation phase, the mature follicle releases a secondary oocyte into the oviduct.

FEDRONAR] - BNV el R DN B R S O

[ © consists of . J

%) : The uterine cycle consists of the menstrual phase, proliferative phase, and secretory phase.

T E RIS TTEERA ~ B ARSI -
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After completing this section, students should acquire the following concepts:

— ~ B4 TR ARG THIPEGEAR -

Students understand the process of human gamete formation.
T B T PR T BN R YR R AL

Students understand the hormone regulation of sperm and ovum formation.

» BIEERE s
5l RE—

StHA ¢ AR 1 R TP R R -

Students are able to learn about human gamete formation and ovulation.

Reproductive medicine technology cultivates external fertilized embryos and then implants them
into the mother’s body. This has assisted many people in having children. Using this technique,
what kind of cells do mothers need to provide for in vitro fertilization and embryo culture?

(A) Oogonium (B) Primary oocyte

(C) Secondary oocyte (D) Mature ovum

AFHEERA AR M B IR Ra B FHE AR > EIEE 2 A4 a2 FEFH IR -
F R AR LUETTRRS M2 R B kR ?
(A) DRJRATAE
(B) WISk INELIAE
(C) X&kINEH4AE
(D) B ONATAE
(110 F£AYIE%5 18)

100

Teacher: What type of cells do oogonia become as an embryo develops?

Student: Primary oocytes.
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Teacher: That’s right! After entering puberty, each month usually only one primary oocyte
completes the first meiotic division. So, what kind of cell does it become?

Student: Secondary oocyte.

Teacher: The follicle ruptures and the secondary oocyte is released into the oviduct. What do
we call this process?

Student: Ovulation.

Teacher: Very good! When does the secondary oocyte complete the second meiotic division
and form an ovum?

Student: After being fertilized.

Teacher: What kind of cells should be removed from the mother’s body for in vitro
fertilization and embryo culture when using reproductive medicine technology?

Student: Secondary oocyte.

Teacher: Correct! The secondary oocyte will form an ovum after fertilization, and the

oosperm will continue to divide and develop after the fusion of the egg nucleus and

the sperm nucleus.

Ehl A FESAEMARSEERT - UNRATIHERE AR R (A AR T 2

B T IR ONERAAY -

AL %8R | EAFEIR - FE A EE A (EI RO EEIERE e OB B R —

PR ER > Pl AR TP AR 2

KR O ELAAE -

ERN R KON SRR A A OE - FLARERs R ?

B2 fRON -

ERN RS | SRR - REROIRIINE A & 5 BB 2456 P EL > TR ?

B 2L -

Ehl - NI R SR TRR I M2 AET - % 2 BEE AG A Y (T A A DA HE T
AR MR ARG 7

Bt R UMY -

ERN IEHE | R ONRINE - OB A ETORRON - RO BRSSO

4% 4 =
EEHEE -

pli
HE
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Students can learn about reproductive hormones and their roles.

Which of the following statements about reproductive hormones is/are correct?
(A) Testosterone is secreted by the cells lining the seminiferous tubules.

(B) Follicle-stimulating hormone (FSH) is secreted by the anterior pituitary.
(C) Luteinizing hormone (LH) peaks after ovulation.

(D) Estrogen levels tend to increase before ovulation.

(E) Luteinizing hormone (LH) stimulates contraction of the uterine smooth muscle.

NHE BRI - L hE 2
(A) SEEINEE AR e E BRI -
(B) e R E (FSH) ZHISEARATZERT M -
(C) ez (LH) fEPRIIRZE R R SR -
(D) EBESNRIEIE R RE G H R RIS, -
(B) siesR Al {ese 1B el -
(110 S£EYIES 27)

Teacher: (A) Which cells in the seminiferous tubules secrete testosterone?

Student: Interstitial cells.

Teacher: What is the role of the cells on the wall of the seminiferous tubules?

Student: The spermatogonia on the wall undergo meiosis and then form spermatozoa.

Teacher: That’s right! (B) What secretes follicle-stimulating hormone (FSH) and luteinizing
hormone (LH)? Where does it function?

Student: It is secreted by the anterior pituitary and effects the gonads.

Teacher: Correct! (C) When does luteinizing hormone (LH) reach its highest concentration?

Student: Before ovulation, not after ovulation.

Teacher: That’s right! And it is the day before ovulation that the concentration reaches its
peak. Then (D) what is the trend of the concentration of estrogen before ovulation?

Student: In the last three days before ovulation, the release of estrogen increases greatly.

Teacher: Very good! (E) What are the functions of luteinizing hormones?

Student: Thickening and maintaining the endometrium and inhibiting contraction of the

uterine smooth muscle.
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EHH (AR AR E R AT 730 ?

Bk REVE4HAE -

ERl AN E Y E BRI R Refel 2

B EEE ERURIRAIN S TS R EIMPRGE T -

Ehf - 28 | B) R R (FSH) Mefgiifm®z (LH) &g s 2 fEA
FEWRAE 2

g BSEERRATEERT M > ME A TERR E

ERL IEHE | (OFEBERERER (LH) fEATER R E SRR ?

B PEUNAT > mIEFEINTE -

ERl: Jgeh | i SRR — RIREZ R R S - B (D) EFRINRIEN B ZAVRER
EIEBHYEIE ?

B {EFRUNATR R = RE BRI E AN - FIET AU -

ERN . AREF D (B)ys e R A REETIAE ©

B (BT BN EER T ENRERE > DS 2 P -
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\The Process of Fertilization

FELE/INER > ERAAER PP ERE TR T KRR ) BUE R LU T 2 R i 2 AR N
BRI BEMLAARG R AGRFRISE—D T2 IERVEE - ISNEIRVEEE - Rt
S E U RAE RGN - RITEEMIE S TRE 2GS - ERGRT > BETAT LIS
Ao A8 SRR E 3 R 2AB 1B - B BN AR wta e 38 A E 4T E =2 g i
iy EE AT

BF thiE BF thaE
acrosin JEREZ corona radiata JIESpE
zona pellucida AT oviduct UNE
embryo WERG nucleus HHREE
haploid chromosome | EEEZLEEHS identical twins [ UV EERRfiG
fraternal twins FLONEER A oosperm 2
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[ (1) is called . }

4] © The process during which the sperm and ovum unite is called fertilization.

T T BLONEE S AV AR Ry S B TEH -

[ (2] enables to }

5] « The release of digestive enzymes from the acrosome enables the sperm to penetrate the

zona pellucida of the ovum.

TR HITERS RO (LR - (B T RES BN TRV BN -

EBEREHE »

FEEEEARR - BAEERLI TR
After completing this section, students should acquire the following concepts:
B TRz AR A T

Students understand how the process of fertilization works.
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Students can understand the process of fertilization.

Which of the following statements about fertilization is incorrect?

(A) Before the sperm can enter the ovum, it must pass through the outer layer of the ovum, the

corona radiata and the zona pellucida.

(B) Twins result from fertilization after two sperm enter the nucleus of the ovum at the

same time.

(C) Fertilization most often occurs in the ampulla of the oviduct.

(D) Fertilization is the union of a haploid chromosome sperm with a haploid chromosome

ovum.

AREAFHIRGL > MY & a2

(A) FETAEEAIITZHT - RSN NG T e S AT -
(B) EEMUARRIERINA SR T EAIN TR TEEZIE -

(C) e F LR E TREHD -

(D) & eHERORRIN T HEEEA ORI TIES

Teacher:
Student:
Teacher:

Student:

Teacher:

Student:

(110 55— KUHERT S FATE SURERERE 10)

(A) What structures in the ovum must the sperm pass through before entering it?
The outer corona radiata cells and the zona pellucida of the oocyte.

That’s right! (B) How are identical and fraternal twins formed?

Identical twins are from the oosperm formed by the union of an ovum and a sperm.
The embryo is naturally divided into two during development and forms into two
embryos. On the other hand, fraternal twins are two independent oosperms formed
by the union of an ovum and a sperm.

That’s right. Typically, only one sperm enters an ovum during fertilization. If more
than two sperm enter an ovum, this occurrence is referred to as polyspermy. Next,
let’s look at (C). Where does fertilization most often occur?

The front of the oviduct.

BOOAABEARETRIN LFP ERER R
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Teacher: That’s right! In option (C) the ampulla of the oviduct is situated at the front,
covering approximately 2/3 of the total length of the oviduct. It has a thick and
elongated diameter with a curved route.

Teacher: Finally, let’s look at (D). How many sets of chromosomes from sperm and ovum
combine during fertilization?

Student: A single set of chromosomes from sperm and a single set of chromosomes from

ovum.

EET (A BETEEAITZHT - AT R YIRS ?

B4 0 SNERIBE R SR LUK DN AR R B AT -

EHl: J2sE | (B) [E NG FEON SR AR S HIE AN AT R 7

2 [RIUNEERRG R (E DN T B —(EE TsE S E A 20N > IiaEs S B
ML — T3 R > TR EIRRAG ;T SE O EEREAR A o3 5l FE — (& DN B — (s 1
Sty TP R BB I A AZ RO -

LR 28 —REWIRIZIEE —(EONAN A (RS T - S M E DA BRI T A
—{EYNPY > HIEEERSAE B2l 2l - 3 T AGHHIEIEA(C) Sl 3 AL H Wb
fir & ?

B4R BUVENTHN ©

RN 0288 | (OFUVERYFERR BB Al - UIETINE 2 RAY 2/3  EREHME R
{TieEHh -

EH 0 &IR(D) ZIEEREACRCHYE TR E R OIS TS S ?

B HEQOESHIRE T BB E AL OESHYIN -
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Students can understand the process of fertilization.

Which of the following statements about fertilization is correct?
(A) It usually occurs in the cavity of the uterus.

(B) It occurs after the ovum produces the 2nd polar body.

(C) It usually occurs 3 to 5 days after ovulation.

(D) It can promote the activation of oocytes.

NHIRHFAZRETER (fertilization ) Z 4 - {Af & AR ?
(A) HEHEFERTEEE -
(B) fEONT A4S —fiife (2nd polar body) &34 -
(C) HEADINR 3-5 K#F4E -
(D) mI{efEIN4HAE (oocyte) JEAE -
(100 F5H—RER S _BhE (—) 29)

Teacher: Where does fertilization usually occur?

Student: It usually occurs in the oviduct.

Teacher: That’s right! Does fertilization occur after the primary oocyte finishes the first
meiotic division or after the second meiotic division?

Student: It occurs after the primary oocyte finishes the first meiotic division.

Teacher: Correct!
That is, fertilization occurs after the primary oocyte produces the first polar body.
Actually, option (C), “Fertilization usually occurs 3 to 5 days after ovulation.” is
incorrect. Because ova can survive for about 24 hours after being released,
fertilization should occur within one day of ovulation.
Look at option (D), “Fertilization can promote the activation of oocytes.” 1 hope

that you can have a general understanding of this concept.
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N Embryonic Development and Pregnancy
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cleavage RELS embryonic stage AERGHEA

morula SRR fetal stage fi& A
human chorionic

blastula FERL NIAS e R R
gonadotropin (HCG)

gastrula JFHG IR mitosis Fazir3d

ectoderm PANINES umbilical cord i

mesoderm Rk umbilical artery HEE A

endoderm BENE umbilical vein AFSAE A
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[ (1) occurs after }

4] © Implantation occurs after the blastula attaches to the thickened endometrium.

ERRE RS LN BRI E 3 R T E 2 1% -

[ (2] develop(s) from (ectoderm/mesoderm/endoderm). }

fla)(1) = Skin and sensory organs develop from the ectoderm.

B SRR 2 B MRS A 2K

##14](2) - Bones and muscles develop from the mesoderm.

B REEAL A AL S E K -

#i4)(3) = Gastrointestinal epithelium develops from the endoderm.

HAbE BRI NLE S E Tk -
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After completing this section, students should acquire the following concepts:
— ~ B4 T NRGRERGI A B IEAR -

Students understand the process of the development of human embryos.

11 B AMBEERETREE AP FEER S



"‘\* KT TR TR AR P e IFAEBRREFT Y <

o BIEER o8
BIRE—

st ¢ B4 TR ARG - AR Ie AR -

Students can understand the process of human fertilization, pregnancy and embryogenesis.

Which of the following statements about human fertilization, pregnancy and embryogenesis
is/are true?

(A) During fertilization sperm will unite with the secondary oocyte.

(B) The ovum and sperm unite in the uterus to form an oosperm.

(C) The arteries of the fetus are connected with the veins of the mother in the placenta.

(D) The blastocyst is formed by mitosis of the oosperm.

(E) The umbilical cord, which is between the fetus and the placenta, contains both

arteries and veins.

YA A=A - MR SRR - DL IERE ?
(A) BT RGN EAIRGS S DUETRIEER -
(B) UREHETHET BRSSPI -
(C) FeSAvEI IR L AGHYAF IR E R
(D) HMERERHZIBINER AR -
(BE) MEWTRRaS RAGR 2 ) - A BIAREEEFAK -
(104 FA4VHES 22)

Teacher: (A) What type of cells come from mature follicles?

Student: Secondary oocytes.

Teacher: For fertilization, what type of cells will sperm bind to?

Student: Secondary oocytes.

Teacher: That’s right! (B) Where in the mother’s body does the union of ovum and sperm
usually occur?

Student: The front of the oviduct.

Teacher: Very good! (C) Are the arteries of the fetus connected with the veins of the mother

in the placenta?
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No, the blood vessels of the fetus and the blood vessels of the mother each form a
capillary bed in the placenta.

Correct! The fetal and maternal circulatory systems in the placenta are separate. (D)
What is the process where an embryo forms from an oosperm?

Mitosis.

That’s right! (E) Where is the umbilical cord located?

Between the fetus and the placenta.

Very good! There are two umbilical arteries and one umbilical vein in the umbilical

cord, so (E) is correct.
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Students can apply reasoning skills to understand the regulation of hormones during

embryonic development and pregnancy.

Certain hormones secreted by the placental tissue can enter the maternal circulatory system to
maintain the secretion of maternal estrogen and luteinizing hormone and continue to thicken the
endometrium. When the hormone concentration in maternal plasma is high, it also appears in
urine. Pregnancy tests are used to determine whether a woman is pregnant by testing whether
these hormones appears in her urine. Which of the following characteristics are the reasons why
hormones can be used as the basis for pregnancy tests? (multiple choice)

(A) They are secreted by placental tissues.

(B) They maintain the secretion of estrogen.

(C) They maintain the secretion of luteinizing hormone.

(D) They maintain the thickness of the endometrium.

(E) They appear in urine.

AR HIHARFT AR R rT A ARG TEER 2850 » DAERF RIS BN IR 2 S s B R B 73 kb
e AR - M IR RE SR - W HRAERRT - eEinkE
LCHEPRIR TR A IR R - HIE B S R A2 - NIRRT e i 3R AT E Rz iR 2
(Z#)
(A)  RARRIEGFTIL -
(B) REAERFENTEZRAVITML -
(C) REdERFEieME b -
(D) REERFTENHEEEE -
(BE) &HRERRT -
(110 A5 23)

Teacher: What is the main point of this question?
Student: Finding out which characteristics are the reason why the hormones can be used as
the basis for pregnancy tests.

Teacher: That’s right! First, let’s look at option (A). Can being secreted by placental tissue

be the basis for pregnancy tests?
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Student: Yes, because after an embryo implants in the endometrium, the structure of the
placenta will be formed, and then secrete this hormone. Therefore, it can be the
basis for a pregnancy test.

Teacher: Very good! Can (B) and (C), maintaining the secretion of maternal estrogen and
luteinizing hormone, be the basis for pregnancy testing?

Student: No, because whether pregnant or not, the mother will secrete estrogen and
luteinizing hormone.

Teacher: Correct! Next, let’s look at (D). Can maintaining the thickness of the endometrium
be the basis for pregnancy tests?

Student: No, because even if there is no pregnancy, the endometrium will thicken due to the
effects of both estrogen and luteinizing hormone after every menstrual cycle.

Teacher: That’s right! Finally, let’s look at (E). Can hormones appearing in urine be the basis
for pregnancy tests?

Student: Yes, because pregnancy tests test the components of urine, hormones must appear

in the urine.

ERl - FEEE SRR - LR M 7

B SRHEZHER AR BRI -

HHD 25 | BA(A) RHRIEAVAEERAT S A AT R BB ARk ©

B2 0 WLl RBIRIRETENREE SRR - A & AR HIRIS - i oAt
W > NI A Re RIS -

Ehl ARG | BYNI(COHERFEIARENE R s BRI b e & i E Ry B2 s ?

B AT NRERRAEA - g rbEE R wle R -

RN IERE | F2(D) BELERT T E WHREETE SIS A i F R Z2a (e 7

B4 M7 REERALEN > TR - MErAe2E  2EFFRNERER
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Bl 45h£EEIR More to Explore

HHMI Biointeractive

FUSTZIRAEDS » TR ST B (R P ) e
BHESER(ETH) -

https://www.biointeractive.org/

Rediscovering Biology: Molecular to Global Perspectives

wh o SRS B LB E -

https://www.learner.org/classroom-resources/

[ |
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(AR © SRS o R A T - S i'-%‘.n Fhe
El. d
[ |

Khan Academy

TR - BRI A R R R

https://www.khanacademy.org/

Interactive Simulations, University of Colorado Boulder

ECEES bR T 4A&Y) > BERHMEAE -
https://phet.colorado.edu/
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A Reference Handbook for Senior High School Bilingual Teachers in
the Domain of Natural Sciences (Biology): Instructional Language in
English

[ Elective Biology (lll) ]
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