4 1 v 5 R 24 e A 24 2 2% 5K B XL M
HERSERSHE T BRI

| =
H

EXPERIMENT AND GUIDE
FORPHYSIOLOGY

Eh ThrE FEZ

v [ 122 25 R B2 i iR AL



AEJZFEHRAR G F L LI EHM
HEHLEZFHTF “+27 BREAINNNHH

TRFXRNEHS

EXPERIMENT AND GUIDE FOR PHYSIOLOGY

= B TRERAE FiEF
Bl £ &/ X%
FXER EAL
EXER KHH

TRBEHHLL K



BigiES: (XK) 075 5

n 2 #®”

AREEQILR, EAREAEFTRPOEARRE, BREENESE R, K5
LREROBTHEROUS, EXFURBERLRIRE KED 2BENATHAEMY
LRHY . HVEEBHBEARURERLROHEAMESEE, UBRESLOMERE, &
HAENEFEARR. HERETWERTREHY, BTHERBFERHFERSS,

BBEREE (CIP) ¥iE

AEBETRS5HES/TERE, 284 —xE. PEEHRHK
B3, 2003.12

SEHESEARKAFRLRIGERM. EFBYEFSHT “+
17 BREMEA

ISBN 7 — 5067 — 2844 — 3

1. T.OT-@ZF - 0.4EBE2-ER-E¥HER—HH
V.Q4-33 '

FEIRAEEBE CIP BERT (2003) % 109446 &

3
P EEHMNEHERE HKR
(EEmEEX X KEILEF 228)
(HR B 4% 100088)
EETEEDRFRAT B
2EEHRFEBE S48
*
FFA& 787X1092mm/s  BIFK 21
FH 481 FTF EF1 - 5000
20044E3 HE I 200443 A% 1 RARY

SEHr: 32.007T
AHBBHEENERRDE, #FS5EHBERAR (AiE 010-62244206)



ZERFRGPBEAERBMBES B—M)

BETHEZR RNMFE BEL SFED

ERlFEER BEE HES

F £ F A REHE (FEGRKERK)

Bl EHEZR REE LBEHHAERK)
EER (FEEAHBREREHLKELESR)
UHE (AEAFEHFRKK)
M@k (FEAZFHFERIKK)
BAER (W AFEFBHFRKK)

= R (BEKESHF)
T 4O (LEERAEAERKK)
ErE (FPEAHAFERK)
PR (EAFXEFHE EH/)
RER (LPRFAFERFHFRHZ)
KRB (T AxAFEKEKK)
NkE (RXACLERAERE £4)
RGN (P RBAFRFHERKK)
PR (ALXXBAXEGFREKEK)
FEI (AR AFEHSLBLK)
R U ERBEEREE)
EOH (LWEAXFEAFERKK)
ERE (F_ZEREAZAFRKRK)
R (FPEAMAEHRSLALK)
B B (HIA¥FAFERKK)

ZEBFRGERGERBMREDAE

ES E #xE (FEARAFHSFALLK)
Bl £ £ FE4 (MEARKEHFALRLK)
BER (LEERAFHSFLALK)
ERE T RAFRAFLELK)



B 5 i W

AENREBFEALTNRENARE. AT EFIE
HEBKHMAFHENER, 2ERFEARRAFREM S
ZRUPHEET “CERFEARRAGFXEM

RARFIHEMRAER - OEEHRRRI, REANL MG F
HEEMFEALX - LHFANANER LRERERE N, XK
FIEMBREFER: AFFEHER, AAMHEE, REAAR
EARBAFUBERENGEHMN, WHFLALIHAMNRE D Y
ARBRERBEL - RAEFNFPEELEFT, R|GFRRZ
0K T I ST

SmARFBEMNET LA PEGZRAFE, HEHHRK
¥FOAEAFAER., T RAFR, FEEHAFHFER, LH
ERAFE, AFERAFELGER., EEA¥AFR, BLREK
FHFR., LRRFHFRER TG FRR,

BMWREHFE-LIR, BERRFARHIFIE,

LEEFEBRRY P L
HEMRE HhaE
2001.9.3



52

ERRFIRFEAFRRREANRES RN —, AERFERFHE
RE5TEAFEREEN, +URARRATAFEENEA. CERXER
WHEER, CARAZTFH2ATIWERZRE, BEAFXRBRAATE EHN
BFEAR, UFRKEHM B R LERRENE,

FER, PEAMAFERUARRAL, EIAEHLFTH “HARXK
— 2N MEVFEERTRFRERE” RIAKRAZRRAE S MH7 R, A
HIT KB ABFRENRRYE, BEEHTHHTERBASEHFEA
BOHKFTENREREEGRR, RET LK. hABHHNER “+ 17
MRIBM—HEE W RELRHFERT, B KRBT LR REH
FHR, REHREAL, TAHFTUFWEERR, w15 E 21 HLHF .
MEfAH2AREREEE, dA¥ T LI RRENKFNERATT “F
w7, “EeT M AHT, BRARFANI TR, QAFHEE, HEXAEE
ERRNEERES. XEHMBEAUTHRA:

1. BEHEEEROIRRNBERTT ZH “BE”, BEATREHFEH
B CUHEER, BEAR, BERARL, AERAREAFHFTNARE =
Ry BEATANERREEAWRINE, Rt R¥E, XFxLFREH
BINERRBEZAWKRGHE, AR THFAEHFARNAELNERYFF
HA¥EBEEARESER, REFFRY, FRTE. RZ, QAFHRES
Ko

2. BMEHEAG N, RITRLRAANTHELEL2BTRAGLEER
NMERRENBENE T ERRFRTHFENERERNEE, ERER
IRE TR AR F R B h e LT RR

3. BMTELZH - LRRAFFRREMBENER, AATELER
BERERAZARAGEN, XAFFMNFAR, HFHRAH TH, BRG]
FAXNFmREHAXFHNNB,

4. BHUEEHFARHED, RAXERRAGRE, VERREREMZ
By, GRAMAERFENTE, AATREFENREAEAR, B
IREFWAFRFI LR RBIGEHFLE, EAFAERTL RS BETRER
B F o

Ex+ ZAX#HM

3% % N FUE 5 KOF R B BT R, 2



BARAREAFELEHTNRERE, PLERRAERN G, BT RA
REKABESHERETRAE MR ER, RELD, ANFRERET
HEWREZA, ERR R KO NEHEHE AT B 5

Y

(PRZFHAXFHEK. B, #i%. HE4£F09)
2003 %1 A TFTé¥x



Preface

Experimental teaching is one of the most fundamental teaching means in pharmaceu-
tical colleges, playing an important role in training scientific thoughts and methods, cre-
ative consciousness and ability of the students as well as in promoting quality ~ oriented e-
ducation in all - round way. Fast — advancing science and technology has come to be an
important factor in dominating social progress. Teaching materials must be updated con-
tinually in pharmaceutical colleges, especially enriching the materials of experimental
courses with the most advanced knowledge in the subject.

In recent years, China Pharmaceutical University have been stressing the promotion
of teaching reform on the basis of research, succeeding in stimulating teachers’ enthusi-
asm for teaching reform by various means such as undertaking the project of teaching re-
form in higher education at the beginning of 21st century sponsored financially by World
Bank and entrusted by the Ministry of Education as well as approving and ratifying inter-
nal programs on teaching reform. Meanwhile, it yields fruits to integrate the transforming
of teachers’ educational ideology into the reform of teaching materials and methods. This
series of textbook of national “Tenth — five” planning — bilingual pharmaceutical experi-
mental teaching series, is an important achievement made through studying ueaching sys-
tem of experimental courses for long, reforming teaching materials and carrying out educa-
tional innovation of all the teachers concerned.

Meeting the new demands for education, science and technology and social growth,
they select, integrate and innovate the teaching materials of pharmaceutical experimental
courses, stressing the overall cultivation of comprehensive qualities, including experimen-
tal ability, creative thought and scientific attainments. This set of textbook possesses the
following features:

1. These textbooks make an extensive “selection” of the experimental materials of
each subject, reflecting the goal of facing the world, facing the future and facing the mod-
emization in higher pharmaceutical education, and taking into account the status quota
and reality of our pharmaceutical education; meanwhile embodying the individuality, sys-
tematicness and scientificalness of each experimental courses, which helps the students to
grasp basic techniques of operation within the class hours of experimental teaching pre-
scribed by teaching syllabus and to improve their experimental ability and finally to culti-

vate a scientific approach of precision, practicality and creation.



2. The comprehensive designing experiments newly supplemented in the textbooks
help the students to learn totally and grasp comprehensively the teaching materials of the
experimental courses, which not only meets the students’ needs for individual develop-
ment but also trains their ability to analyze and solve problems and cultivates their creative
consciousness.

3. Some experiments representing the latest development in pharmacy are properly
included in the textbooks, which helps the students to learn about new advance and tech-
nology in pharmacy and to further arouse their interests in studying pharmacy and relevant
subjects while grasping some basic techniques of experiment.

4. The textbooks take experimental teaching as starting point and are compiled in a
system of bilingualism and aim to set up a platform of digitalization, information and for-
eign language teaching for the purpose of reforming experimental courses, which serves to
enhance the students’ level of technological English. It has been proved that the students
have no difficulty being adapted to the teaching of this set of textbook through many years
of bilingual teaching practice carried out in a series of pharmaceutical experimental cours-
es of our university.

The successive publishing of the series of textbooks used for bilingual pharmaceutical
experimental teaching — the national “Tenth—five” planning textbooks, will surely pro-
duce good and far — reaching influence in promoting the sound development of higher
pharmaceutical education of our country. Since it is the first time that we have compiled
this series of textbook of pharmaceutical teaching experiment in a bilingual system, we
lack experience and thus some defects in choice of materials and way of compilation are
inevitable. Experts engaged in pharmaceutical education are welcome to give any criti-

cisms and advice.
Wu Xiaoming

Ph. D, prof., and supervisor of doctoral candidates
President of China Pharmaceutical University
Nanjing '
Jan, 2003
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PREFACE

According to the spirit of Ministry of Education “Basic requirement of medicine
special course”, combining our teaching practice, and referring to domestic and inter-
national relevant information, we have compiled the teaching material, “physiology
experiment and guide” .

This book, included 45 experiments, gives prominence to the basic theory , the
basic operating and the basic ability. These experiments can be accomplished in the
most physiological laboratories, besides a few for option. This book has still intro-
duced general experiment animal and animal vivisection technology as well as instru-
ment and equipment used in physiological experiment frequently, to offer the teach-
ing needs of different speciality. .

Compared with former edition, this book has increased corresponding English
text. Because experiments in sense organ system have not been done frequently in
pharmic college, so they have not been put in this edition again. The record of physi-
ological phenomenon or reaction has been done with D95 — computer teaching system
of physiological and pharmacological experiment dominating, supplemented with 2 —
channel physiological recorder and eliminated the recording drum.

This book can be chosen as physiological experiment teaching material by
pharmic and medical specialty or college, and also as reference for relevant teachers.

Compilers attending this book are teachers in Department of Physiology in China
Pharmaceutical University. Their names are Qilong Ding, Qiujuan Wang, Yunman
Li, Yulin Wu, Qinglong Guo, Jihua Fu, Tianhua Yan, Bingbing Liu, etc

Since our level is limited, wrong and improper place is surely hard to avoid. We
welcome teachers and students in brother colleges and reader to make a comment, to
improve it in next edition.
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