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1. % w
- Introduction

Introduction to Physiology

Physiology is the study of how cells, tissues, and organs function.

(1) In the study of physiology, cause —and — effect sequences are emphasized.

(2) Knowledge of physiological mechanisms is deduced from data obtained experimentally .

The science of physiology overlaps with chemistry and physics, and shares knowledge with
the related sciences of pathophysiology and comparative physiology.

(1) Pathophysiology is concerned with the functions of diseased or injured body systems
and is based on knowledge of how normal systems function, which is the focus of physiology.

(2) Comparative physiology studies the physiology of animals other than man, and shares
much information with human physiology.

All of the information in this book has been gained by applications of the scientific
method. This method has three essential characteristics.

(1) It is assumed that the subject under study can ultimately be explained in terms we can
understand.

(2) Descriptions and explanations are honestly based on observations of the natural world
and can be changed when warranted by new observations.

(3) Humility is an important characteristic of the scientific method; the scientist must be
willing to change his or her theories when warranted by the weight of the evidence.

Homeostasis

Homeostasis is the maintenance of a stable internal environment. Homeostasis is a term

coined in 1959 to describe the physical and chemical parameters that g=

%ﬂbu/ﬂz

introduction [ intra'dakfon]n. 444 ; intro ] P§ (i, introcession MG ) + duct 5 (4, con-
duct 53 ) =5 AN—=N4; introduce 3hiA1E =

6




1 8% -7 -

physiology [fizi'olodziln. A3 (i )phycology B2 % ; psychology /> B % ; psychiatry
kb

function ['fapkfon]n. hée; K XA dysfunction THHES I (dys & #Y)

emphasize ['emfosaiz]vz. ¥ ; em fiff + phas i + ize ff— F iH MR~ 7

knowledge ['nolidz]n.  H1iH; know HIiE + ledge(BEHE ) >HAE R E>FIN, §E

obtain [ob'tein]or. FfH; ob Bi%K + tain E—~FH T KB ; [ XA attain 31§, retain
REF

overlap ['ouva'leplv. (&H----- YK iE; over fE b +lap K~ —THRAEHA T &
&, X

chemistry {'kemistri]ln. 4k%; chem(o) L2 (Y, chemosmosis LB E] + (s) try 2 H
JE 8% (B, psychiatry & M5 ¥ )

comparative [kom'parstivladj. HH A, 28 ;com H + pare—>pair X} + ative T & 18 /G
F—>—XF— XA — R BN

concerned [kon'somd]adj. A XM, XL con [ + cern 3.0 [H, discern EEEF]) +
ed & %4314 & &

focus ['foukos]n. £ ; focal £ & /Y, F5 kLAY

animal ['enimolln.  #h¥; & XA :plant ¥

information [ info'meifon]z . {E8 ; in A (H],inmate A& ) + form T + ation B iF)EH—~
EEATHEA R

gain [gein]n. 3K1%; [W i :obtain,earn

scientific [saian'tifik]adj. BH#FH); (30 )science B2 (£ 1d])

method ['mebad]n. 77k ;[F] XA : way,approach, path

essential [i'senfolladj. JREW, EERY;E XA vital; e A s trivial A FEH, RER

assume [o'sjum]vt. {RE; (IE)presume HEM , resume K & , consume H %%

subject ['sabdzikt]n. fH, F8, B H; sub F{#,subway 8k ) + ject 5 (H, reject 35
#e (G >IN B FiE—~E, & H

ultimately ['altimotliladv. %M sult—ultra B, 2 (#], ultraviolet 2 5ME A9 )

explain [iks'plein]v. fRRE;ex [[MAM(H, exhibit B W (ex #b + hibit E— R4 E>BR))
+ plain FEM W FERE—~MB,; (i) complain #1548 ; explanation & 1A R, ; [ X i
elucidate(lucid & #E#)

description [dis'kripfon]n. & ;de fiI3R + scrip B (4, prescribe FF 4L (BT E ) ) + tion
Z G & ; describe iR (Bhi7])

explanation [ ,eksplo'neifonln. MEE, UL, LA, BHR;ex MM B, exhibit &Y% (ex 4
+ hibit £~ R 4P E—>B/R)) + plan=plain FEM + ion LW G HE M FEFRE - E;
[F] 2 37] : elucidation(lucid &R AY)

natural ['netforslladj. HRH; nature B R
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an organism must maintain to allow proper functioning of its component cells, tissues, organs,
and organ systems. Single-celled organisms are surrounded by their external environment.
Most multicellular organisms have most of their cells protected from the external environment,
having them surrounded by an aqueous internal environment. This internal environment must
be maintained in such a state as to allow maximum efficiency. The ultimate control of home-
ostasis is done by the nervous system. Often this control is in the form of negative feedback
loops. Heat control is a major function of homeostatic conditions that involves the integration of
skin, muscular, nervous, and circulatory systems.

Multicellular organisms have a series of organs and organ systems that function in home-
ostasis. Changes in the external environment can trigger changes in the internal environment as
a response.

The Internal Environment

There are two types of extracellular fluids in animals:

(1) the extracellular fluid that surrounds and bathes cells

(2) plasma, the liquid component of the blood.

Internal components of homeostasis:

warrant [ 'woront; (US)'worrent]n. 4, 4RIE; war S84 + rand M — (&% 3 & ml )48
UE(HER))

weight [weit]n. ER(HZIA);weigh FRE(3hF)

evidence ['evidons]n. {E#E;evident B B ;R XA : covert Bai ¥

maintenance [ 'meintinens]n. #E3;maint—>main #F [ #, remain {25 )

stable ['steiblladj. F&%E M ;st 35 (4, stand ¥ ) + able B~ E RN~ EH

internal [in'tamnlladj. P#EBAY; K X :external #PER Y

environment [in'vaisrsnment]n. ¥ ; en A + viron BB + ment— 1

describe [dis'kraib]vue. $#i3 ;de B3R + scribe B (), prescribe FF4b# (285 )); descrip-
tion & (£ 1A)

physical ['fizikelladj. $IRMN, &k L #; physic ¥E & (], physics W) ; K i .
psychological .L> B % B9 , mental ¥ # i

chemical [ 'kemikolladj. b2 #; chemisty /6% ; chem(o) 1k [, chemosmosis {2
BiE)+a EAEHGR

organism ['oigenizom]n. AEHE; organ B E +ism KB EE—E>4 Wik

maintain [men'tein]vz. %, 4R ; main—man (], remain f£3§); ( I obtain 1KE

allow [o'lau]wr. fIF; (GB)all+ low 2 ¥R M@ T — 215

proper ['propeladj. AIEM; (¥ )property Htk

component [kom'pounont]n. A4F; com [ (41, common 3£ [F ] + pon—>pose B + ent



J& & — LR B — &~ 4 (#1, opponent 8 F)

organ ['sigen]n. 2% B ;molecule 43 T —cell 4l i — tissue ZH £ —organ— system & 4% —
body B 1% ;organelle 4028 (organ 28 F + elle N—/NER B~ ZF)

external [eks'tomnl]ladj. SMEBHY;ex 150 (], exhibit & W (ex S} + hibit &~ @ Sh &~ &
™)) R XA sinternal PIERHY

multicellular [ imalti'seljulo]ad;. ZAHMM; multi & (Fl, multipara £ 7= I3, multipage %
T ) + cellular 20 M8 HY (), extracellular B4 Y, intracellular ffd P 9 )

aqueous [ 'eikwissladj. JKHY, KB ;aque K (B, aquiculture K= 355 ) + ous

state [steit]n. RZE; [ Xid:status RS

maximum ['maksimom]n. B K; & i :minimum &/N (3 )maxillary &7 B9

efficiency [i'fifensiln. ZRFE, W ;ef—ex SN EE A L “X"FEIT) + fic>fact #
(#, manufacture il & ] + iency J5 R —~JE/ME M EM T ~H K E, XK

control [ken'trol]ln. O#H|, D%t H ;con [ + trol I FE—>FHl{E

nervous |['nowasladj. B ;nerv MR (H],nerve AR ) + ous MM A E M ERN—>BKH

system ['sistom]n. FR%;sys=syn I[E (B, synchronize BB ) + st ¥ + em JE B 3L
HE—RE-RR

negative ['negotivin. PBAMERY; neg T, Bl (B, neglect ZB& ) + ative B3 JX X 14 : positive
FH P B 5 negatively BAJE X

feedback ['fidbak]n. Jt; feed MR + back [A]— 5] M — 7 15t

loop [lupln. IF;BAN“O"EBEANIE;(H) oot #8

major ['meidze]ln. FEM; K LI :minor WEH)

homeostatic [ houmisu'steetik]adj. PWEFFEEEE B ; homeo B HFH + static REH

condition [kon'difonln. £f&, % ; A Xidl: situation, circumstance

involve [in'volv]wut. £ 5;in FEW (), inbound [8] ;) + volve ¥ (#, revolover &3 F
RI-BAAR>Z5

muscular [ 'maskjule]adj. WLBI# ;muscle BLA ; (3 ) music F 5k

circulatory [sakju'leitari; (US) 'setkjslotorri ] adj. ¥ M ; circul — circumm ¥ %% (4], cir-
cumcise FJ %L (circum ¥ + cise ¥]) ) ; circulate 1§ (Zhid])

series ['sioriiz]n. FELE, BRI, A, BB ;serial ELH, RN

trigger ['trigo]vt. MR ;EBEANEHEN; (C)ti = + finger T3 > FHREH=1F %
—>trigger

response [ris'pons]n. JZR; respond B4 ETE R

extracellular [ iekstro'seljulo]adj. MISMAY; extra #F(#, extramural $E 408, K E S ) +
cellular ZHHI A ; (3 )extracranial fi#PH (cranial /)

fluid [ 'flu()idln. W& flu B +id RE-ROKRE WL, (G8)solid Bk

plasma ['plezmo]n. ¥ ,JR83; (#],cytoplasma Mi3 ,endoplasma PR ) ;serum ML
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(1) Concentration of oxygen and carbon dioxide

(2) pH of the internal environment

(3) Concentration of nutrients and waste products

(4) Concentration of salt and other electrolytes

(5) Volume and pressure of extracellular fluid

Control Systems

Open systems are linear and have no feedback, such as a light switch. Closed Systems has
two components: a sensor and an effector, such as a thermostat (sensor) and furnace (effec-
tor}. Most physiological systems in the body use feedback to maintain the body’s internal envi-
ronment.

Extrinsic

Most homeostatic systems are extrinsic: they are controlled from outside the body. En-
docrine and nervous systems are the major control systems in higher animals.

The nervous system depends on sensors in the skin or sensory organs to receive stimuli and
transmit a message to the spinal cord or brain. Sensory input is processed and a signal is sent to
an effector system, such as muscles or glands, that effects the response to the stimulus.

The endocrine system is the second type of extrinsic control, and involves a chemical com-
ponent to the reflex. Sensors detect a change within the body and send a message to an en-
docrine effector (parathyroid), which makes PTH. PTH is released into the blood when blood
calcium levels are low. PTH causes bone to release calcium into the bloodstream, raising the
blood calcium levels and shutting down the production of PTH.

Some reflexes have a combination of nervous and endocrine response. The thyroid gland
secretes thyroxin (which controls the metabolic rate) into the bloodstream. Falling levels of
thyroxin stimulate receptors in the brain to signal the hypothalamus to release a hormone that
acts on the pituitary gland to release thyroid — stimulating hormone ( TSH) into the blood.

TSH acts on the thyroid, causing it to increase production of thyroxin.

liquid ['likwidln. &, W&, B ;(iE)gas Sk ;solid B4k

carbon ['katbon]n. B ;(#,carbon dioxide — 4 {kHk)

dioxide [dai'oksaid]n. Z&ALY; di = (#),dichromic — 58] + ox & [(#], dioxide =4
H) + ide EH

nutrient [ 'njutriont]adj. AEFH ;nuti BIFE +ent BAFE (4], nutriology & 3¢ %
(ology %) ]

waste [weistln. B®E.® LY, () taste 2%

pressure ['prefo(r)]n. JEJj;press FE(#1,depress EM (de [ F + press JE)) + ure & i85
% (B, temperature & ); (i0 ) depress T3 ; compress FE 4§



linear ['linioladj. ZR¥ERY; line £k +ar Y

switch [switf]ln. JF3&,®; () twitch BifE

extrinsic [eks'trinsik]Jadj. AMERY, SMFEH, SMRE ;R XA sintrinsic R, AZER

endocrine [ 'endoukrainln. P4 ; endo P (#Y,endoscope N ELEE ) + crine 47 ¥

sensory |['sensoriladj. BXBEHY; sense SRIE( B, sensor I AR

receive [ri'siv]vt. I ;re B + ceive W[, perceive ZEH (per 5E & + ceive X 2
B2 WRB) ) (F ) conceive # B, 22

transmit [treenz'mit]ovz. {538 ; trans #8533 (41, transplant B (plant FpAE — M — 3 F B
B—Y—>%H) + mit 3% (H], remit LK)

spinal [ 'spainlladj. B#EM; H spine(F )2 R TE 2518 1 R

input ['inputln. #A; KX output HH, =8

signal ['signlln. {55 ; signits +al BWWFER(H,arrival BiX)>FS

stimulus [ 'stimjulas]z. X ; EHCH stimuli

reflex ['rifleksladj. R§; re B + flex $7, B (], inflection [a] P4 25 1 )

detect [di'tekt]vz. HED|;de £ (4, delete M) + tect 2% (B, protect {737 (AT =%
—FE D ~F))-EHE A ~FE; (JE)defect P4 (fect—fact f(#)], manufa cture
#3&]); detection WL R

parathyroid [ peera'0airoid]adj. HRF R #Y; para 55 (I, paraperitoneal B F K ) +
thyroid B AR g :

calcium ['kelsiom]n. #%5; {(iC)sodium &f, potassium 4 ; calcify 554k ; cale 45 + ify zhiFA/{k
JE B (B, simplify & 84L)

release [ri'lis]n. BB ;re B, rekindle FR (kindle fSH#R) ) + lease B—F B — B

bloodstream ['bladstrimln. If#; blood M + stream Fi; (IF)steam &< ; (i€ )hemo Il
A9 (], hemoglobin Il 417K 4 )

production [pra'dakfonln. 4:7=; produce 4, i1 (pro Bl + duce 51 %) =2 X £ 14

combination [ kombi'neifon]n. BE4 ;com IR (#, commute 33 ,# % ) + bin—bind Bt
A (8, recombine B4 ,EHA) + ation KA B HFKAE—R-BES

thyroid [ 'Qairoid]n. HURARHEI; (), parathyroid FARF AR A )

gland [glend]n. MRE; glandiform BRARAY , B FRE (form B K, TEAR)

metabolic [imeta'bolik]adj. LB AY; metabolism #7BRALH; meta B (#, meta stasis #%
)+ bole K3 +ism &5 B WA RS Y ~H

stimulate ['stimjuleit]vz. 3% ,RE; (HF)simulate B HL

hypothalamus [ haipsu'6lomos]n. TR ; hypo T B + thalam L% + us J5 &

hormone ['homoun]n. F/R%E,ME;()RAEFIC ,

pituitary [pi'tju(t)iteriln. Flk; (H)pity AT M

increase [in'kris]n. FE,8BE, MR ;in @ (H],intensify B4k (in  + tens $I + ify 3l
FEH)) + crease KEE (B, decrease BEAK (de 8] T + crease 4~ {H 48 45 /p—~FE(K) )~ fH 4%
mR—FE, mk
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Intrinsic

Local, or intrinsic, controls usually involve only one organ or tissue. When muscles use
more oxygen, and also produce more carbon dioxide, intrinsic controls cause dilation of the
blood vessels allowing more blood into those active areas of the muscles. Eventually the vessels
will return to “normal”.

Feedback Systems in Homeostasis

Negative feedback control mechanisms (used by most of the body’s systems) are called

negative because the information caused by the

sy feedback causes a reverse of the response. TSH is
an example: blood levels of TSH serve as feed-

s | Negative fo initial stimulus  back for production of TSH(Figure 1).
BP @ Positive feedback control is used in some

cases. Input increases or accelerates the re-
Normal

sponse. During uterine contractions, oxytocin is

produced. Oxytocin causes an increase in fre-

quency and strength of uterine contractions.

Sensor Effector This in turn causes further production of oxy-

\ tocin, etc.
Homeostasis depends on the action and in-

Integrating
center

teraction of a number of body systems to main-

tain a range of conditions within which the body
Figure 1 Negative Feedback Control Mechanisms can best operate.
Body Systems and Homeostasis
Eleven major organ systems are present
within animals, although some animals lack one or more of them. The vertebrate body has two
cavities: the thoracic, which contains the heart and lungs; and the abdominal, which contains

digestive organs.

&22b0/5ry

intrinsic [in'trinsikJadj. NI ;intri £ ; B X3 :internal; )& XA : extrinsic M EBEY

local ['loukalladj. JR#FKY; K id:whole,all

usually ['juzusli]adwv. &H ;[ i :often, frequently; R X if] : rare, seldom

tissue ['tisjwln. OPBALK, QUL ;molecule 5+ F—cell 4 il —tissue—>organ 2B~ sys-
tem R4

produce [pra'djus]n. =4 ; pro I8 i (B, progress B # (gress £ )) + duce 5| § (#, in-
duce 51 R} >HAT 5| >4

cause [kozln. BIA2;[F Xi7:lead to,result in; (it )because B # (be + cause)




