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LABORATORY INSTRUGTIONS IN INTRODUCTORY PHYSIOLOGY

GENERAL DIRECTIONS

Apparatus must be returned clean and in good order. The
lockers will be inspected from time to time to see that the appar-
atus is in good condition, and this condition will influence the
marks given during the course, Apparatus not in use between
laboratory perioda must bhe cleancd and pat away.

Full notes of the experiments must be written in the labor-
atory in conneetion with the actusl work, and never from memory
afterwards. The notebooks will be called for for inspection from
time to Lime without previous notive, and also at the end of the
eourse.  Be eoneige and brief, expressing results in figures, dia-
grama and tables where posgible. Graphic records are not to be
handed in loose, but must be pasted in the notebook and accom-
panied by smitable explanation.

CARROHYDRATES

1. Add us moch powdered dry sturch (COH.Q0,) a5 you can put on 2 ten-
cent pieca, to 60 cre. cold watar, Filter 5 co. of thie suspension and com-
ara its Appearanes with the priginal. Add to the flitzate one or two dropa
{not mora} of a wesk solution of iodine in ipdide of potasmium. If starch
in present, the solution will turn hime upon addition of the iodine solutiom,

2. Take the atarch water remaining from (1} and bodl for two or three
minates. Cool, filter 5 e a8 fu {1), and test for starch with the iodine
solution. IF the blue reaection is present, heat the test tube. Doos the blue
eoler dieeppear?  Allow the solution to cool. What happens? '

4. Teat tha starch polution with Pehling’s solution, as followa: take
1 e copper solution (Moo 1%, and 1 ce. alkaline eoletiom (No. 2), mix,
and add distilled water to malke 10 c.e.  Boil, then add a few dropr of the
starch solution. Boil again, 1f sugar ip prasent there will be a red pr;e(;ipi-
tate and the color of tha Fehling '8 will change.

Note: Whenever this teet iz made, the Fehling’s ahould be hoiled before
the aolution to be tested i3 added.

¢, Fut some starch solotion in o parchtucat tubs and place the tabe in &
veasel of distilled water. Allow it to stand until the next laboratory period
and then test the water for starch,
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5 Add s very small quantity of dextrine (CyHyu}n to 10 c.e. of water.
Why ig it elondy’ Hoil. Why does it beeoms clearf To 2 ce. of this solu-
tion carefolly add alechel. Tt may be necespary to mdd several times ite
volume. Hesult!

6. Take § e of the dextrine solotion and add one or two drops (ot
more) of ioding solotion. Is starch presentf

T. In the rame war test a solution of plucces {dextrose or grape sugar,
C,IL,0,) with iodine polution, Result?

8. Test & solution of glueose with Fohling's aolution, using the same
methed as in (3}, Hesnlt!

9. Teat o solution of eane sngar (M0} with lodine; with Fehling's
polution. ResaltT?

10. Take 10 e of enne sagar solation, add 1 ce. of 109% salphurie acid
{H,80,) =nd boil 5 minutes. -Add m 10 NaOH to make up the orlginal
volume, and test with Fehling s solution, Reenltf

11. Puot soma glicows solution fn & parchment tube and dislyse it as in
experiment (4. Test for gluoeosa. Beesulhl

FATE

1. Tee olive oil, and prove that fats are polnble in ether and chloroform,
but insoloble in woter.

2. Add to olive oil wowme constie potagh (KOH) and bail. A seap i
formad and glycerin is st frec. Saponifleation.

4, Shako some runehd oil with & few drope of o solution of apdium ear-
bomate {Na0(4). The whele becomes white, This le an emulsion, Exam-
ine it under the microacope and diecribo ite appearanes.

PROTEINE

1. Add strong nitric acid (HNOy) one drop at a time to an albumin
gnlotion. A white prueipltats is thrown down, which turng yellow oo boiling.
After eooling, add ammoenia (NIL); the yellow precipitate becomes orange.

2. Precipitate plbumin with lead scetate ((CJ1,0.1,Pb); with mercurie
chloride ( HpCl); with sleohnl (CLH,OH).

3. Heat a small quantity of albwmin eolution to boiling. Any coagu-
Intionf Add one or two drops of £9% ameetie aeid {C.HO.) and boil if
necepsary. Remlt?

4. To a solution of albumin add an exeess of caustie soda (NaOH}, m/1,
and then a few drops of very dilute solution of eopper sulphate {OoBS0,),
my 3. Hesult? This is the ' Biuret Reaction, '’

5. Take 10 c.c. of albumin molution and add I ec. of a 2565 sulphurie
acid solotion. Poil for threa to five minutes, and allow it to cool Add
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water sufficient to make up the original velume, Taking s small quantity
of the solution and repest the Biuret tost a8 above.

8. Put sgome albumin selution in & parchment tube and dialyes against
distilled water as in the case of atarch and sogar. Test the weter for
glbumin st the next lahoratory perlod.

FHYBIOLOGY OF NERVE AND MUACLE
The tiesues employed shoufd e kept on o clean glass plate and shonld
not be allowed to change the conesntration of their sontents through drying.
The seeretion from the frog’s skin de injuricns and contact with it is to be
avoided. The perve swhould be handled in such a woy os to eveid mechan-
ieal injury, or chemicsl setion; preferably by means of a clean plams rod
or a cumel s hair brosh, wet with plhyriclopgieal galt solution.

The Naerve Muacla Praparation.

C“Wrap a frog in a moist sloth, the bead out. Flaee one blade of a
stout scinsors in the mouth ageipet the angle of the jaw and the other just
hack of the foramens magnum. Ouy off the heud with a mingla, firm move-
ment, Pith the spinal eord hy thrusting & ecaras wirs down the neoral
canel, Gyt the body across transversely just back of the forelegs. Draw
off the gin from the thook aod hind lege. Remove the wigeera, The large
geiatie plexuses will now be exposed. Lary the frog back uppermost on g
cleap giass plate. Tush apart the semimembravosus god triceps femoria
mueclcs and cxposc the' peiatle nerve. Beize the tip of the urostyls with for-
cepa and exeiec it op to the last vertebea, taking cwre not to injure the
seintie plexuses. With the avissors mplit the apiral columy botween the points
of exit of the oorvos. Grasp the half from which the prepured nerve comes
&oid lift it gently, freeing the merve with the srissors down to the knee.*?

**Cuot throngh the temdons of Achilles below the thickening of the heel
Free the muacle up to ita attachment to the femer, aveiding injury to the
branch of the nerve which enters s postorior surface, and cat away the
remainder of the lower leg. Clear sway the muendes from the femur, taking
care not ¥ injure the eeiatic nerve, Caot the femor acrose at about the
middle of ifa length, Im the whole operation avoid etretehing or pioching
the nerve."’ '

1. Mochanical Stimulation—

Mnke n perve-musele preparation. TFastem the bone to the L of the
muscle lever so that the muscle hangs vertically, Tie a thresd to the tendon
sod attaeh it to the muscle lever, Adjust the werve holder ao that the nerve
can rest uwpon a piece of filber paper kept moist with physiologieal aalt
solution. Tap the nerve mear its epd with the bandle of a slight sealpsl;
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the musele contracts. Pinch the end of tha nerve with the foreeps. With
gharp acirsors smip off the end of the norve which has presumably beesn
injured by the above treatment.

2. Ohemical and Osmotic Btimulation—

2. Immerss the nerve in M/8 aodivm chloride. After 15 minotes replace
the M/B olution by M/I. As ponn as the muscle begine to twitch wash off
from the perve the concenirated solution with distilled water. When the
twitehing hna ceased imumerse in physiological salt polnticn. Test the irrits-
bility by mechanical stimuolation.

b. Arrange the lever to write on the smmoked paper of & kymograph set
for glow apead. Fill the nervo holder with M8 sodiem citrate solution,
bot kesp the moscle molst with phreiologiesl salt sclotion and be cavefaol
nof to get any of tho citrate solution on i, Mark o the drom the position
of the writing point st the womént when the ncrve is immersed in the
witrate, and record tha time. Hecord zlse tha time when the mosclz begins
to twitch,

&. Wipe ont the nerve holder and allpw the nerve fo dry. If twitching
begina ses if yon can stop it by maistening with water.

4. Electrical Btlmunlation—

. Folvani s Experimeni—Twist 006 end of a piece of eoppor wire around
the head of aw iron peil. Ploce the nerve of 1 perve-mnusele preparation seross
the wire and fouch the moscle or nerve with the peint of the neil

b, Induced Currente—Arrange the indweetorimm for eingle  shocks.
Mount the scrve-muscle preparstion on o muscle lever adjusted to write on
the kymograph. Reeord each contrastion with the drum stutionary; after
each revord move the drom about B men, Obtain records to ahow: (13 The
relative afficiency of muke-unil-bresk choeks =s stimuli; {2) Ralatiom be-
tween Atrength of stimolus and height of contraetion, {Meaning of eub-
minimal, minimal, and marimal afimuli,)

4. Opening and CUlosing Qontracton—

Connect a dry eell with o pair of now-polarizable clectrodes, placing a
gimple key im the eireait,

&, Ploee the nerve of A w-wmi-p in contact with the electrodes. MNote that
4 eontraction oecors on elosing dod on openimyg the key, hut not during the
passage of the eurrent.

b Place ¢ rhepeord in the cirenit. Coonect electrodea with the slider
and one pole of the rheocord. Fiod a pogition of the slider which gives a
eurrent just below threshold and gnether just nbove. Plaeing the slider in
the former position it may be moved amoothly to the Iatter without eansing
& contraction,
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5, The Muscle Curve—

Mount & gustrosnetnius withoot the nerve on the muscle lever and load it
with & ten-gram weight. Oonoect the ends of the musecla to the poles of the
senondary coil of an lnductorinm by fine copper wires. Put an eleetrie aig-
ral and & key in the primary sireuit. Arrange n writing point on 2 toning
fork to record huodredths of 4 second, Bring the three writing points into
the same vertipal ling, and as eloss sogother as posaible. TE will be mogt
convenient to have the moscle lover above fnd the tuwing fork and gigmal,
below.

et the drum going at its moat rapid spend, or turn by hand, snd record
the curve obtained from o maxrimal shock, Hemove ths tuning fork, stop
the drum, but cerefully ovoid dirturbence of the relulive positicn of the
other two peints, The tuning fork wuost be allowed to mark omly during
the revolution in which the eorve is actunlly mada, Turn the drom esu-
tionsly until the sigual is cxactly at the point where the shock was given and
mark the correspeudlng poeition of the mosele lever (Himoltareous ordi-
nates). Calevlate in fruetions of a eceond (1) the latent period, (2) the
perind of shortening, () tha period of relaxation.

8, Tatarns

With the same arrohpersent, bt moderataly elow ppeed of drom, give 2
secceasion of stimull by tapplug the key at first slowly, then mors rapidly,
Tha record should show insomplete tefavus paesing over into complete
tetanns,

7. Effact of Bepaated Excitation— '

Inject tho arterial system of o frop with a 59 aelution of fuchain 8.
Male two n-m-prepurations,

& Leave one gastroénamiue at roet. Mount the other in the moist eham-
her with the nerve on the o, p. electrodes. Load it with ten grame, Arrange
the laver tp write oo a very slowly moving drum. Move the sacondary eoil
outwards until the single aboeks are jost bolow *threskold valee’' If a
succepaion of phkocks be given a contraction pecurs. Dees the number of
rapatitions of the gtimuli bear any relation to their frequencyf

b. Using maximal make phouks, reserd o mmpele gurve ge in (5), then
stimnlate thythmirally once n second. Do you gef “Fstaircase” effect?
Now incrense the load to forty or fifty grams. Contioue the rhythmie
exeitation uotil the contractinus dimimsh to Lalf their height. At this siage
record a second moscle curve. How does the curve differ from the first?
Quiekly resume the rhythmie stimolation wnd continue it until the eontrae-
tiong gease. Now stimulate the muscle directly. Were nerve, nerve-cnding,
and musele equally affected by fatigna?



