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PREFACE

In 1921 Dr. Philip 8. Evans, Jr., produced the first laboratory manual of
phyziology to be published in Chinese. It was a small paper-covered book of some
thirty-three pages. Three years later this was revised, and the present writer added
a few experiments. This little book was probably the basis of most of the courses
in experimental physiology taught in this country. However, Dr. Evans would be
probably the first to admit its inadequacy, but all teachers of physiology, who use
the Chinese language, must be forever grateful to Dr. Evans for his pioneer work.

The present manual is based on the laboratory course that is taught in th®
College of Medicine and Dentistry of the West China Union University. This course
has been worked out from the foundation provided by Dr. Evans’ original manual,
and has been gradually enlarged as the equipment of the College has grown. How-
ever, with a recent reduction of the number of hours permitted to the course in ex-
perimental physiology, it is no longer possible for each class to perform every ex-
periment. But, as the available equipment in different schools will vary somewhat,
a larger number of experiments ave included than it is probable any one class will
have time to perform. The loose leaf system of binding will permit additions (or
subtractions) to be easily made.

All the experiments included in this book are pertormed by the students
themselves, although frequently it is necessary that the instructor give rather careful
supervision, especially in some of the mammalian operative work, and in the ex-
periments on human metabolism and gas analysis. For the more elementary work
the class is divided into sections of two students. In the mammalian work, each
student group consists, ideally, of six students. Each member of the group acts, in
turn, as anesthetist, surgeon, assistant surgeon, secretary, superintendent of ap-
paratus and general assistant.

No claim to originality in the experiments is made. Our thanks are due to
the authors of many laboratory manuals from whom we have drawn rather heavily.
Among these we may name the books by Fraser, Hartman, Macleod and Olmsted ;
by Burton-Opitz ; by Cannon; and by Anrep and Harris. This, however, by no
means exhausts the sources of our help. Finally, our thanks are due to my former
students, Drs. Y. Y. Tao and H. C. Din, for help in translation, and to my colleagues,
Messrs. D. R. Feng and D. F. Pen, for reading much of the manusecript and making
certain alterations in the text.

LESLIE G KILBORN.
Wesl China Union University,
Chengtu, Sze.
June, 1934,
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Mammalian Heart.
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I TEIN 22 onZg Demonstration of the Action of the Valves of

the Heart (Experiment of Gad)
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Mammalian Heart through the Coronary Arteries.
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=, 5l AR Sk s 2 928, The Effect of Changing the Com-
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TRTIE B AL REIE  Z RS M — SRR 0 2 — Z eSS » REPHRLEZ
oo B URRECT 280 (BB S0 055 2Bl R D o fro% M8 5s s o UL
Weg 2aldE > DIt RSKRIEZ s FHOARRZ > ASEHGERY EED
X EZRE EER B A Z— 25 5 350N BAE N MRE N > W 2EHR
LM K o

FOHEZEAE ) N7 BUEME (L5 ZEE Z KIEHEE 12 o fROoESP 8 11Nk
ERO WHDERIER - RIGREIE » (EZHB R ©

VBT 52 Fe 7% ) e b 58 2 S R0 S B A S K Z B 6% o

Py, B R3S 2 The Effect of Adrenalin,

FRATSE SRR TE L o R B 22— LIRS L SURBES RIS
TN LS IR o

T, @528y The Effect of Chloroform.

7 WO OB ST K VISR = IR v L U RN > R P Y ) RZBEAE R
B9 A1 R O > FRILI R 2 S E I 220 2 — o WS &S W B tE W LA IE 3 21T
ROKEBEHRIKEZ ) 8B oM E# IS B -

5 JER LS 2 R The Effect of Electrical Stimulation of the
Heart.

LIb S gl A Lk 0 G e Gt S > S FRAE T BTN AL RN SO LI IR A
SIETRIEZ BURE » IFHURE DD ZRE RS 2



11
EEIME Z 5|7 Pertusion of the Bloodvessels of the Frog.

RSPk 2 KIEF R R IO # - BIR > LU FRAE 6378 B mieG A = 3T
MR HYEREZ v 3 F BIRE A S LA 0 WISHS B O E M EBIREGA » JE BRE #
% (%)

WREIRTLDS — O > LMERGE i A% 281 ki 2 il - ARSIt TaEm%2 o
LATGAE B HGAE 3 00 1 SRV W > 25N o 10 28 SORAIEWY o 3L JB TSR AR BAR 06 5 45 BUA T
R ZH AT 0 SEIRRBIAS A IC IR IR » ST A
&R G2 R AR o BN T %
— 0 T 0 ZE AR Ik AT B 2 ik o Bl 1 S e DL
LB 08 {1 51V AT o JiBD

JZ 6 — LA TR &G > — RIS TS SE IR0 2 4L 4%

> JLZH A AU SR 2 R AR 0 DANE il
R 1k G S B a2 N 0 W R BRI B TN >
iy UL R B VL sy B 20 W 2 5| i o

frl o) EE i MATE T > DT 32— ZHafM

BRIE IR i a1tk 2 it 8 VA §3 57 8 R 2 5]
HRET

VUL IR | B e 4% 8 JLk > &1 a5z
— 2 ERRBRM 22— SRR BAE A M2
SEVAE T 22 SN B i 2 & o] o

HPy o BUREE Z R B > Bk BI T M UE
4 23 8 1 o 49T o

BT LIRS 1R HIELZ &R J) et
Z A JH) S e S TS R AN 7 @

$E i 45 51 2k ik



i FLRE 2 MLy A& Mammalian Hemodynamics.

—,  Jai i o: Prepamration of Animal.

RIS E LSS A 202 Z 2 REEEES A 0.5 BT 0 ST RMEBSURIES
SE BT 0 SRR 8 S DAL T B oo WAL RNV ) IR F MR EE T Z
KEREDZ Ky DERIMIGRZE BB TR — IR R K2 EE TR o

AT 4045 B SRR A T 01 Byddpin o 535 58 R AT 5 60 R Bk Ko R OB B2 » d T 58
=B P o

=, W AREIEE ) Inserrion of Tracheal Cannula.

B domSiE 2R - JATVREPEE—4ETI0 « (T s REBIR) > 1iER
ZMRILEY o ST > DO R 6 > RIS AT 200U 2 0 AT SRR A >
FRE. L g Z IR YR Z 0 5 0 T8 2 SO 3 0 SR BRBUAS > S HIAS SU A 2 ke
Mo

=, FHATA NIRRT A SN MIARIM S~ 2);  Insertion of Carotid Can-
nula and Recording of Mean Arterial Blood Pressure.

23 B8R G FL R UL B2 0 45 B IR AL L e SR BRUBhIR > P G ¢ 05 SR THARAE L 23 B =
y RIETHES EZ SR v SO Z BB 0 JE O B Z 2 E R « AIRGER > B
DA R LA gk bull-dog forceps. B2 s AL REMEH FUSHBREZ
s 1B S5 JE — AR o

[ BT (R 25 0 DRI MR T2 — 3SR 52 2 APE UL B8 2 BIIRF045 > L Hb 83
N OKRE 3 2 = 88 1R Z — 80 Z R Z 0 ZESE FWN R 2 2 2 A MRS DI it
y BRI Z B 8 Bk (T MPE R « BIIREGAT ZOATADE — P Z A RBAE ) M = 315 %
> F IR RIS AR 2 5 B i MO R 85 W o

SEEFAT T4 VA0 A R ATABLIR > Ik -

TH /0 Bl B RS IR UL #2032 o DA 95 S W T B
—VIigRO oV IED 2R AZimo 0 HAsHERY B
SV ISHERAY R ATR > LSEREEMZ » EHE MAT
7% G e XU VT BE G AT QUAT Bt BB 2 B o [ IRy T g

i Kb BB TA WG B D BN Z8 5K 0 B IR
BRMENE R LT 28 [ERE S
Uz ST ARG 2 430 0 ap ik ERR RS b P2 — 0

R ZIEE o PHONAE £ 25 HBAKIE B R AR MAYE
FER Ry o 47 EUREEYE 2 IR 0S8 R & —Re S B 0 LSt
RPEE KGR E o SURRRE §HT L — T M Z 3R by W IR 4 AT
§h o J=SHZ RAE—EIEHR Lo

T DR S BAR A3 o B R T o W R RO GRAL SR L RF UL T MRS P 5



13

(H) ok o Tho i s o
(Z) "EBedk > T30 RIS IS S n o R 5T B (K3 o
(W) ]y » Tong Period or Traube-Hering Waves 9 J7 i 45 585} Jy -2 34 0] ekt 340K
) JEUEAR T S o
DU, WD T 0 2 SO S MR 2 S s R SR R T R 2 35
Demonstration of the Effect on Blood Prassure of Variations in the Pump-
ing Action of the Heart: Stimulation of the Peripheral End of the Vagus.
AT ORI RS L2 DA TR T > (SR IEE > R I I
ZALEE o R BN SR — N2 K E A > BE I AME R EE 0 SUA L. SRR ST Bt Ak Rk
Y YR B N Z e S > IR Rl Sk 0 TR ofn [ A ) kA
kARSI B 0 A SR TB Y DU R R I A% 4 0 S LI 0 —iksE
TR 2 s b S0 B R b > SERE BE R BUGER Z A B M 0 RIS — B E WAL SR 8% 0
FO 35 012 T )T A8 0 o) RAIRE 2R 4 0 6 SR AL R > SR BIL AL IR Z R ) BB H
255 57 g8 ( Fscapement )75 o '
B P RSN ZRE B o
vl b 3 TH B % AR R 2 B0 i P S R R R S A S b o
RPNz AR
I, oG BB ) S B A T 0 6R s U A figiel k¢ Demonstration
of the Effect on the Blood Pressure of Varying the Peripheral Resistance:
Stimulation of the Splanchnic Nerve.

T LN T R B B w2 — 270 0 0 B8 SR M ofi 2 of 0 00 B SR
BT AR o SR R — BRI 2 RRUR_E > JU S0 R B A RS > B T LIS
Rtk 2z oo Hikdn T ¢ WFLMEMAGE > SEUMERT ML (0.9% ) ZHE%
IR > 22 WEE o FEFER B o> JUIRSOETE BRI 8 R )% o S BRI i A4 A BA
y AFAT IS S ZEET » b NE LIRS &y REATFl K Bk neE L
R % 3% N RS b RS EUIDMESRRRZ o

AR R b o (S E > 8 — BRIE T MUEELIR % > Lo B LR Mk i
PR A 0 2 B LA RE 2 R A ] o

5 FoRIM M A ikAE AR iR Demonstration of the Effect on
the Blood Pressure of Hemorrhage and Transfusion.

% H— Q0 Z B BOIR > B RS IRIRAT R 2 — BRAT B IR EIR DAOE Hiaf > 3L a2
PEERIR 0 BT R RAEE ¢ A IRAE ZT o DURERE O 8R 2R LR B &
o AEMUATIE R 2 SRS ) WU— K /ANET Z A8 RIS KIS E— R RANZHES > AT 2
JUZ TN i FO R R R AR A > Fe ek I B BT DAY i i 0 MRER =Bk i

X AV

SRS S e T A BRI > AT % 8% 9 38— T AR SRR ARAT 2B A



14

() it Hemorrhage

A5 — BRI TR TG o R S R % 0 ISR IR 2 A S 2 ERAEIER » WK AR EE RS
S Z > BRI RZR IR LR ED « RIS MER—F
VWD Eime 2o tE8(—)ZRE fie &)Wl v il 2 % 8 o o] 5L BRSE 26
St > iy W22 GRI% I 0 BR8] T 2 K4y R /b i 0 I A BA K > D i 8% af
PEEE AT AR Z DK o VI8 T RERTH o > i 2 M2 AT SR E A Z IR > K B s
ZUH i = T ST 58 0 BR RIS BEBR o

(&) wfehisuy 2@l Salive Trapsfusion

JEEIRBE Z i A ) DR ERRZ 0.9% ZEMAMEE » BREERTTE
BZHBEAE k2 ¥ EMEREAILMS > MESRKOHEGE —FEA » FNER
FRIF A% 2 5% > SEmBREni E AR S BA FHEAMWNEEZ R)E s EB(— KHR)E
ZREPE 2 (= KRR A7 e P ) o 3UVE B SRR B ik B BHIR ffif R 22 R o

(RA) ngﬂ%"’}s Blood Transfusion

TR I AR i ofiy, > WART R IR HE RS » AETXPAREANZ ) BUMNIRNEE
W Z o i i ip 5 28 B i AR I S > DAt > TR R R T Z it UK BB T VS v i P Y
Z i Z P AT P22 5 o £ of R BF 10K 32 0 T RE KN D 4 B £ 4 0K O 2 ofig > & 28 S04 i JRE
ZHR o BN Rt ik RO B Z BRI BIZ 0 ) BT A IS R R R
Z I N o
Ly FIBARAEEIT N T 0% 2 W 450022 4 §ff  Observation of the Heart

Beat in the Open Thorax under Artificial Respiration.

Jiaha 364 8% > BEMCE ARPEIR RO ZIUN TREIR R Z o i = LA—1pped i
SAEHAR > BMIEHAZE ZAREEAYR > AR BEZ & BB 88 A BUIE 5 il
Z PR o R LEED O 0E e SEAS Z AT I HE R — K T A Z BGER « LIBHRAT | BT
Z DV HEBHPA o LR A BUIE i, PR T AR o

TSR Bk T 2 WSRO TE AR > RSN — 6870 13 > S B2 G0 R 00 R S D %
HE Wk > R B S5 A QN Z o > SIS RORLER R T Z LR K T 2 0 B TR
W fi ZE DA BHIRERAE B222 o 4% LA BRI RE o FRIR e o BB IR SR ZFE DL Z o

WK A RS IRy o AU 0 Z R > IR BT ZhEE IR A% 1 5 — KRR R PR T 4R

y 0 i O BOAD B 5 TE TR ARSI o USRS e — S B e RO
4t B S DIRYEJE B o
JER IS LU WA OE ) | IL I IS o



fit: R IR LR 22 POAI SN Va rious Factors Affecting

Arterial Blood Pressure.
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The Dirzect Demonstration of Vasoconstrictor Fibres by

the Plethysmographic Method.
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5k E  Polysphygmograms.
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ILTEBR (G Basal Metabolism.
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M HRgsH B, il fif ik 1):  Ophthalmoscopy and Retinoscopy.
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AE2 > 9F{EM  Reflex Action in Man.
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AR Z PRI R —IR ) AR EBUE R — W > X BERLLBRZHE
B B AR Sy B IR e A T — IRILIBI RS 4 /b ©
A, BEIRRD e gt The Cilio-Spinal Reflex.
DL FE R Z 5 > Sy v 2B EILZ R o
L, FEAR S W B The Salivary Reflex.

FISE PR Z RS W 3 O s A 0 R O ML DR R R AV B ) BB AN B A

FAZ 700 Lo o
A, B:/g} The Knee Jerk,

AT ZBRIEM B R PBEBE 2 AL > BB ZNAHE 2R » (BB K AT 25087
S PR 0 B BAHVE BT VL2 Mok > WO NERERZ )k > SUZFER MBI B BERT D
I ZA T I > Lk e BERE - FRRBAE 2 F R > W S350 ek 0 R
tr SL BRI B KA B T8 > AR KIS A 2 I o

BGAE I T 8b e > AdmkahiZ » ER RS B ERAGK 2 fueh o
> BESE T JEIREZ AT BOMBIE RUZ B o SAIRTR DLW B S B0 2



2

Ju, BREAE: T The Ankle Jerk.
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NZ TR K N2 3 E v Reflex Time and Reaction Time in Man,
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ML XS fER  Reflex Action in Mammals,
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Cerebral Localization, Decerebrate Rigidity, Functions
of the Spinal Nerve Roots in the Mammal,
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R A2 3 The Decerebrate Cat.
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REe K288  The Decerebrate Pigeon.
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