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The dara collected on our 1931 expedition concerning blood
groups and hair whorls has already been published in this Journal
and n this paper 1t is intended to place on record the data obtained
concerning the papillary ridges on the palms of the hands. In view
of the fact that much more data was collected in a further expedition
last year, full discussion of the entire results is postponed until the rest
has been tabulated.

Since the beginning of this century, a large amount of scientific
attention has been turned to the distribution of the papillary ridges
on the palms of the hands and the soles of the fect. These ridges
must not be confused with the lines on the hands swhich are of such
vital importance to fortune tellers.  These latter lines are merely
skin hinges, and their existance is thus to a certain extent dependent
on the action of the underlying intrinsic muscles of the palm.

The papillary  ridges however are completely independent of
muscular action, being formed about the third or fourth month of
foetal life.  When considered as a whole. these ridges are seen to
form themselves into patterns or open ficlds in a more or less constant
manner, the general plan of which will be discussed later. These
patterns, once they are laid down in the embryo, never alter.  The
actual sizes of the different parts of the pattern may vary during
the process of growth, but the underlying pattern as a wholé remains
unchanged, just as stretching a fabric may distort but cannot alter
its intrinsic pattern. It is due to this coupled with the fact that it is
impossible to have two ridge systems alike in every respect, that the
study of finger prints owes its use not only in the detection of criminals
but in the establishment of identity.



30 THE Cabpuckus.

in the Auditory Nerve.” Through the experimental method intro-
duced by them it was made possible for the first time to determine
in experimental animals the part plaved by the Tympanic membrane,
the Ossicle, Round Window membrance, Fustachian Tube, Tensor
Tympanic muscle and the Stapedius muscle in the transmission of
voice and sound waves. [t also enable us to study the transmission
of high tones in relation to middle ear structures, and this is import-
ant because the majority of these cases of deafness were impairment
of transmission of high tones. Let us take a typical book case:—
Low tones are heard normally : the greatest impairment is for tones
above middle C air conduction 1s better than bone conduction. Bone
conduction in some patients seems shortened, in others it is normal
for 256 and 512 double vibration. This condition is described as a
“lesion of the inner ear due to Toxic Neuritis of the acoustic nerve
or to nutritional disturbances in the basal coil of the cochlea.”

Clinically there are two distinct groups of high tone defects. 1In
one the higher pitched forks and even the intense penetrating tones
of the monochord are not heard; in the other there is marked im-
pairment, but if the sound is of sufficient intensity it can be
recognised. Degeneration changes are always found in the microscopic
section of the cochlea, when there is complete loss for the high tones.
Lesions in the middle ear are hard to interpret as they are rarely
confined to one place.

Now let us turn to what evidence we get from experimentation

on animals through the Wever Bray effec.. Cats are mainly used
because of the casy exposure of the middle ear structure. The Wever
Bray experimental *“set up ™ is as follows :—The animal is anzsthe-
tised by ether, a tracheal tube 1is introduced into the trachea and
connected by a tube with a Woulfe boule containing ether and
through which is passed a current of compressed warm air. A small
trephine opening 1s made over the cerebellum and a silver electrode
laced on the auditory nerve. (7th nerve facial twitch is evidence

of correct placing). Another electrode is grounded in the muscles
of the neck. Wires from the two are carried to a six tube amplifier in
another room of the building. Connected with the output of the
amplifier is a microphone. Now if spoken words or tuning fork tones
are conveyed to the cat’s ear, they are reproduced with great clarity
in the microphone. The sound waves are transmitted by the cat’s ear
to the nerve causing a change in potential or modifying in some way
circuit leading to the amplifier. If cats are used the middle ear may
be exposed, without injury, by opening the mastoid bulla through an
incision in the neck. An inspection of the middle ear through a
binocular microscope and a preliminary test with voice, tuning forks,
Galton whistle are made to asertain that the middle ear is normal
and conducts sounds normally.  The different experimental pro-
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name and called a palmar maindine, and it 1s the writer’s belief that
the position of these main lines on the palm has a definite develop-
mental, and in view of that perhaps a racial, significance.

It will be noticed that the above description of the triradit was
confined to that portion of the palm at the base of the digits II, 1lI,
IV and V. This was donc purposely, for at the base of the thumb
there is no tri-radius, but the transverse ridge system over the proximal
phalanx of this digit spreads right down over the thenar skin until
it meets the ridge system of the palm proper along a line running
roughly from the vicinnty of tri-radius “a’ to the region near the
middle of the proximal border of the palm, just distal to the carpal
skin folds. Here at this position is gencrally found another tri-radius

known as the carpal tri-radius.

It is both interesting and constructive to consider the relation
of each of the tri-radii to the underlying bones. Each tri-radius is
found on the skin in the vicinity of the growing end of its correspond-
ing meta-carpal; or if we consider the first meta-carpal to be in reality
the modified proximal phalanx of the first digit, we may put it that
each of the five tri-radit is found necar the proximal end of its cor-
responding digit. Viewed in this light it is hoped to be able to show
that the distribution of the papillary ridges on the palm has an im-
portant significance.  According to this plan, the carpal tri-radius
would be far better termed the 752 digital tri-radins.  Just as we saw
that the two lateral radiants of the four digital tri-radii “a,” °b,” ‘¢’
and “d’ separated the ridge systems of the digits from that of the
hand, so the corresponding radiants of the frst digital tri-radius
separate the ridge system of the thumb from that of the hand. The
radiant running to the radial side of the thumb is not of much
moment in this connection, but the one running distally towards the
tritadius “a’ is very important and interesting, for its position
in the hands studied in British North Borneo -natives varics
tremendously.

The significance of this finding will be beteer appreciated when
we consider briefly the comparative anatomy of the papillary ridges.
If the palm of lower animals be cxamined, it will be seen that in
somec of them the ridges arc restricted to the palmar pads, on which
they occur in patterns of more or less concentric rings.  In the
monkeys the ridges have spread off the pads all over the palm, but
the resulting distribution is interesting for we can still sec concentric
circular patterns—or whorls—on the original sites of the pads, but
the intervening skin is covered by the outer ridges of the whorls
which no longer make a complete circuit, but have been drawn out
into linear ridges coursing between two whorl systems, and generally
ending frecly somecwhere along the palmar edge. In the apes the
whorl system has expanded still further, many more of the ridges
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Figure 1,

(1) A shghtly rolled finger

print showing the three
types of ridges men-
toned  m the test.
al — the  proximal
ndges ronoing parallel
to the anter-phalangeal
skin fold (showing as
a whitt gap in the
print and  marked x)
bemyg  part of  the
tratsverse  ridge  svstem
cnering  the  proximal
phalanges. ‘b "—The
distal or terminal ridges
sweeping  acrass  from
one side o the other
more or ess parailel to
the hnger edge. ' ¢ '—
The ndge system  cn-
closed between a and
b, m this case forming
a loop pattern,

Figure 1.

(i}

rolled

A shghtly
tinger orint showing
the same three types
of ridges a, b and
c: in this case the

last  named ridges
formm a whorl pat-
terit.



A prine of a lefe hand, showing Wilder's method of desianating the various
points and areas on the pahios, The foue digital wreadii are marked " a’
“h,oter and d T respectinvedy, and the corresponding palar main-lines

E] t A
A, R T and DT whale the values ob these lines are shown in
brachets (12)) (e, (8 and (05 respectively. The palmar tri-radios has the
value 2z and the areas between the wiradu have their pespective values
shown Just vutside the palmar margin,
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losing their circular character and becoming lincar. In the human,
actual whorls sometimes still exist, but they are not common, con-
stant or characteristic features of the palm; the typical distribution
of the ridges in the human, is in lines running across the palm, in
general shightly transversely, but that these lines are the representa-
tives of the old whorl systems is indicated by the presence of the
tri-radii which mark the meeting-places of the ridge systems derived
from the different embryological palmar pads.  The radiants there-
{cre constitute the hnes of demarcation between adjacent pad-ridge-
systems, and the palmar main-line from the carpal tri-radius is im-
portant because it divides the ridges derived from the thenar pad on
ibe radial side, from the ridges derived from the hand proper on its
ulnar side.  The more ulnarwards the distal end of this line is placed,
the more the skin over the distal part of the palm is covered by ridges
derived from the thenar pad; the more radially it is placed, the more
is the thumb and its skin being divorced from the distal end of the
palm.

The writer's view s thercfore this, that in the precursor of the
human hand, the palmar ridge systems were more or less longitudinal,
running distally to end agamst the transverse running ridges of the
five digits, thus forming the digital tri-radii. The triradii “a’, *b’,
‘¢’ and " d’ were in the same positions as they are now found, but
the hrst was then in line with the rest. As the first meta-carpal
dwindled, so the first phalanx of that digit was drawn towards the
wrist, bringing with it its digitul tniradius.  The transverse ridge
system of the first digit therefore encroached on the palm, forcing
the truc palmar ridges towards the ulnar side, and changing their
direction from longitudinal 1o diagonal. The more the thumb s
divorced from the other digits and approaches the wrist, the morc
transverse become the true palmar ridges, and in the following results
it is hoped to show how this change has not yet been completed, for
1a the Borneo natives there is a distinct difference in this respect be-
tween the two hands, lefc and righe.

In the light of the forgoing descriptions, it will be scen that the
positions of termination of each palmar maindine is important.  In
the casc of those arising from the four triradii *a’, *b°, "¢’ and
“d”, this has been recognised for some years, and Wilder and Cummins
and their co-workers in Americi have derived o method whereby
different areas along the palmar border where the main-lines end,
may be given various arbitrary values.  Each main-line is then given
the value of the area in which it ends and the values written in the
order ‘d”’, “c’, ‘b’ *a’, thus translating into a numerical formula the
main-line distribution of any hand. (Figure 2).

Palmar Main-line Formule.

If one examines the hand in Figure 2, one sees its formula 1s

7, 5 5 3. But this formula is not peculiar to that hand alone. There
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are many hands which have exactly that same formula, some of them
perhaps with ridge systems very like the one depicted in the figure,
and others perhaps very different.  The inability of Wilder’s formula
to express such differences whether they be large or small, led the
writer to suggest a modification which was described in detail in a
paper submitted to the sth Pacific Science Congress. The following
were the criticism of Wilder’s method, and the reasons for suggesting
the modihcation : —

(1) It took no nouce of another palmar main-ine which is the
distally running radiant from the carpal tri-radius. It might be
argued that having been given the site of the termination ot the other
four main-lines, that of the fifth must be fixed and it is superfiuous
to give it.  To a certain extent this is true, but in the next paragraph
it 1s hoped to show that this line is important enough to be included
in the formula: also in Wilder’s formula its exact position is not cap-
able of being located.

(2) It takes notc only of the area within which a mamn-line falls,
and gives no indication whatsoever of its relative position within that
area. Thus when line A ends just at the ulnar side of the carpal
tri-radius, it is represented by the same formula as a hand in which
that line ends at the distal border of that same arca.  Furthermore,
in every case of the native hands examined, it was found without
exception that the carpal main-line on the right hand ended further
towards the radial side of the hand than the corresponding line on
the left hand. Unless this radial shift takes this main-line to a
different side of the tri-radius ‘a’, this difference between the two
hands remains unrecorded in Wilder's formula.  This radial shift
is such a constant featurc of all thesec native palms that it becomes
advisable to devise a formula which will record the finding.

(3) The numbers 2, 6, 8, 10 or 12 can only occur in a formula
when the main-linc concerned ends by fusing with another main-line,
whereas the occurrence of the numbers 1, 3, 4, 5, 7, 11 or 13 repre-
sent the fact that a main-line has ended anywhere within the area
thus designated.  With this rerritorial inequality in the meaning
attached to the numbers, it is impossible to take the formula of a large
number of hands and calculate mathematically an average formula
for those hands. This point may perhaps be better seen when one
tries to obtain a graphical represcntation of the frequency of the
termination of any one of the main-lines; e.g. if onc takes prints of one
hundred hands and plots along a horizontal axis the numbers given by
Wilder to the hand areas, and along the vertical axis the actual num-
ber of cases in which line A is found to end in the various areas, one
obtains a graph showing the relative frequency of termination of line
A in the various hand areas. Since 2 represents the fact that the
line has ended at the carpal tri-radius, and 3 that it has ended any-
where over a large part of the hypothenar eminence, 2 is found re-
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latively infrequently in any 1oo cases taken, and therefore all graphs
are alike in this respect.  All graphs thus drawn for any of the lines
will drop almost to zero opposite the even numbers, 4 excepted, because
in Wilder’s method the value 4 is given to an area.

(4) The demarcation of area 3 from area 4, and that of 4 from
5 is very indefinite and inexact. In fact there exist more than onc
method of interpreting the extent of these fields,

(5) Errors in ridge tracing, however slight, may alter the
formula considerably if made in the vicinity of a main-line or a tri-
radius, but a considerable error made in an area such as 3 makes no
difference whatever.  For example, where line A ends correctly at posi-
tion 2, an error which places the line one ridge to the radial side makes
the formula read 1, or if it be incorrectly traced one ridge to the ulnar
side, the formula reads 3; whereas, in the case where the line ends in
the middle of the arca 3, a very large margin of error is possible before
the formula is falsified.
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Figure 6. Graphs showing the {requency of termination of palmar  main-line * B~
in posittons with values rarging from 1.4 to 2.0,

The continuous fine represents the left hand values and the dotted line
those of the right. The shift w the right i again definitely shown both
in the whole graph and each of the peaks of the biphasic curves.

(6) Having been given the Wilder formula for a hand, it is
impossible to reconstruct the ridge distribution  with any degrec of
accuracy.

The Suggested Formula.

The writer’s suggested modification of Wilder's method is de-
picted 1n Figure 3. It will be seen that the whole numbcers 1 to g
arc reserved for the five tri-radii, that at the carpus being given the
value 1, and *d” “c’, *b” and ‘a’ being given the values 2. 3, 4
and 5 respectively.  The distance between any two adjacent tri-radit
i§ thert;forc assumed o be onc unit, and the exact position of termina-
tion ot any mainline between two triradii can be expressed by the
fraction of that unit which scparates such point of termination from

the previous tri-radius. In making such measurements, the direction
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followed is always from the carpal tr-rudius along the ulnar border
of the palm to *d’ and then radially across to *a’, and if necessary,
proximally along the radial border. " These fractions are expressed as
decimals to two places, and thus any line ending half-way between
“d’and ‘¢’ would have the vilue 2.30. We must now discuss the
method of calculating this fraction.  One.obvious method is by direct
measurement along a line joining the two triradii.  Although in
general this was tound quite satsfactory, it was often a matter of ex-
treme difhculty in the region between 1 and 2 because there in part
of its extent, this line runs along and not across the general direction
of the ridges, making its exact cvaluation often an impossibility.

The method found most uscful was that of ridge counting. The
total number of ridges separting two adjacent tri-radii are counted, and
the number separaung the ridge in question from the previous tri-
racdius, expressed as u percentage of the total number, is the decimal
value of the line under consideration.  The counting of the ridges is
greatly facilitated by joining the tri-radii with straight lines, except
in the case of the carpal and the sth digital triradii. These two arc
joined by a curved line running roughly parallel with the ulnar border
of the palm. Such a curved line has the advantage that it runs ap-
proximately transverse to the ridges throughout its whole extent, thus
minimising the error of counting, while it also avoids that area of the
junction of the hypothenar and the centre of the palm where there
1s a tremendous amount of division or {usion of lines with a con-
sequent difficulty in accurate counting. In a large number of cases
both lires were used (i.c. both straight and curved) on each hand and
it was found that the results corresponded very accurately, so that the
ease of counting and the smaller lability to crror made the adoption
of the curved line preferable.
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Figure 7. Graphs showing the frequency of termination of palmar main-line *A°
in positions with values ranging from o8 to 1.0.
The continnous line represents the left hand values and the dotted hne
those of the right, Again the shift to the right in the right hand is de-
monstrated and also the jact that the main-lines arising from the more
radially placed tri-radit have a mure constant termination value. The
previous graphs have all been becoming gradually less polyphasic, the graphs
in this hgure being definitcly monophasic,
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As there is no point valued 6, one cannot apply the above method
in estimating the decimal value of a ridge lying to the radial side o_f
the index tri-radius.  In this case the actual number of the ridge is
used as the decinwl, counting along the normal dropped from the tri-
radius to the ridge as it sweeps past towards the border of the h;m.d.
Similarly since there is no place valued o, lines falling to the radial
side of the carpal tri-radius are estimated by counting the ridges along
the normal dropped from the tri-radius to the ridge, and this number
subtracted from 100 gives the decimal value of the ridge, the whole
number in this case being 0. It will be seen that thesc results are the
same as if it were assumed that the number of ridges between 5 and 6,
and between o and 1 were in cach case 1oo.

This method has the following advantages : —

(1) Lvery ridge along the border of the palm can be denoted
by a number peculiar to its own position; this number not only in-
dicates the two tri-radii between which the ridge can be found, but
the decimal fraction indicates its exact position between these two fixed
points in relation to the other ridges.

(2) The territorial inequality of the numbers comprising the
formula is removed, for cach of the hundred decimals between two
integers represents a separate hundredth of the distonce between the
two tri-radii.

(3} The ridge distribution of the paim can be fairly accurately
rcprt_)ducc:d, at any ratc with regard to the main-ines, from the formula
obtained by this means.

(4) Error in ridge counting or tracing makes an error in the
formula of only a fcw decimal places and not as in the other method,
a diffcrence of a whole unit if the crror be made in the vicinity of a
main-line.

The following tables give the results of our 1931 expedition drawn
up according to this new formula.



I'ite Cabuceus.

»

70

1

66'S ¢Sl 8L°T 16°L 8L'C 4 | B 90°1 ¢l oLl 5 4 K | 8|
90  ¥ST ST 861 162 &Ky 680 LST L8 €87 W “ 08°'d
0c'S Vo't 181 ¢L's 16 1] Y e A § r A § €61 6S°¢ K ] * 6L'd
PLY 06°0 09°1 86°1 88°¢C os'y 880 |77 ! Ire 08°¢ K | “ 8L'd
g3 VT IST 61 ST IS 081 9LT 627 90 W . wd
80°G ao'l €S ¢ee 6’V S 4 €80 IL°E 9¢°¢ <1e A0 unsn(g 6cd
edrepy v d 0 a [edwssp Vv S 0 a JaquinN
: S 2quy
sauf[-ure]y pueH Y3y "Soull-ule]y pueH 3391 [el1e8
'X 3719V.L
€S SFIL BT 961 89T 9T¢ 9T LT 8T ¥82 0K “ 68°d
JA N eIt L9l ¢8°1 $6°¢ I sT'1L Pel 81 8¢ 4 * 1849
|28 6l’l £6°1 9¢€¢ 0e's A ¢6°0 e8'1 CLe 9¢°¢ W “ 9¢'d
¥e'S IS°1 GBI LE¢ YA 8I°G s0°t 76’1 ¢l 08'¢ W * ced
08¢ 0Lt 912 84976 08+ cre A | 092 02’€ <oy A “ te'd
0g's £9°1 — — — or'e 171 082 €8¢ sT'¥V ) 4\ ¢ &ed
LYY ¢e'l 0LT L6'1 66°c vo'¢ 011 64’1 I's1 951’8 I * 1&d
L1 091 9L'1 66°T 182 e0's c9'1 t | 86'T 88°2 | £} H 6'd
8%'¢ 0L1 0472 oy'e ory LTS rel P81 o 0¢'¢ N “ 8d
8¢S 69°1 ¢6'1 Sve EE°€ ] O 08’1 £6°1 b A GE'¢ n “ i |
) 671 9¢°¢ A BTV A 88°0 Cea 00°¢ 90°y | £ “ 9'd
- — — — — Ire — — —_ i I * cd
14 8] ¢G'I gL'l 86°I €6'¢ 65V $670 BL'T I6°1 09°2 J * rd
80°¢  ¥ST 28T 96T 082  ¥9F 180 28T  ¥6T 182  d . zd
80°S eI 1671 Ve LY olLv 86°0 LN | B1'E 60'¢ ) A} [ounuig I'd
[edigd v q 0 a iediepy v q 0 @ yog  aqup TRIWIN
"saul[-ursy pueH 3y "SUI[-UIB]Y Pu®H 3Jo7] i [elIa5

X1 479V.L



71

Tue CADUCEUS.

02's —1 —T
Y 69°1 05°C

91°s 9%°1 86°1
ere 0S°1 06°1
Lre 9¢’1 6¢°¢
91'¢ LA L6’
8IS LE'1 e6't
GG'S 8BS 00°¢

0c’'s 19°1 —

02'S LS o'l
02°¢ £¢'1 9671
€0°c 8E'1 6L°1
L{RY L9l ¥6'¢

0g°¢ eI LA !
IS 9¢°'1 29°C
or's ¥e'l 122
c1¢ 8’1 611
L1°e 62’1 88°l
gLy 2670 6L°1
12°¢ Lyl 86°1
0g’S - —

edae) Vv b |

"SOUI[-UlR]y PURH Y3y

NEAE:
- M

L
| ]
[

V8’3
SLe
99°¢
68'C
8¥'E

L6’

Lge
£6°8
¢8c
€8¢
86°1
L6'1
(4 4
G6'1
65°¢

D

L0¢ 9¢'1
19V 06°0
G0'¢ STl
yo's ITr
—F 88°0
FI°e LT
—r ¢80
01"¢ 90°I
90°¢ 21
b1 22’1
gLe Iz’
90°¢ Tl
01°s 3T°L
01°S —
¢0°¢ 6S'L
¢1°e 6&’[
651 16°0
<9'¥ 16°0
8T £9°1
1 B AN
€0 ezl
LY ¢6'0
16°% €6°0
09t 96°0
A<k 2 160
3 4 86°0
AT —
edag) VvV

'SOUI[-UIB PUBH 3JoT

€61
6L°1
LT
€92
81
18°¢
L1
A
81
BL'T
91°¢

q

98°1
00°¢g
69°¢
oLt
é9°¢

O

>
QD

b P e R kS AR R R e R S DR S

S

[ 11

13

[

L 13

[

(14

(11

“

L 1%

L 1]

&

(11

(13

L1

111

(13

4

L 19

L1

4

[y

4

L 19

113

unsn(g

quiL

8re'd
yed
Wweda
cyzd
e'd
eved
ALR
021'd
61T'd
LITYd
gIT'qa
cIirg
1rga
otrd
8019
90T'd
corg
s01d
66°'H
86°d
169
169
68°d
s8'd
AR |
98'd
c8'd
Jaquin N
[eLIag

"I panubjuoy—Y JTHV.L



I'ae Cabuckus,

r

72

b+ —1
0c°s 2y |
(AR eVl
gl's BI'L
b 91
L2’s 8l
Y 6¥'1
92°¢ BS'T
148 e |
G3'S 8S'T
L B or'Y
€¢°S L9l
1 B 011
] 8y ¥e1
el'y el
02°S 69°1
08°¥ ¥6°0
¢%'S £€9°1
¢S 0
0g'S 1Ll
80°S FI'1
L AN |
1S 0€°1
€0'c 12°1
¢e’s L'y
¢0's 901
(A oLl
jedren v

"SOUN-UIe PurH Y31y

.I..IUN
ge°e
8L°1
Ly'g
68°1
8%
Pl
8’1
06°1
9¥°¢C
19°¢

LL1
68°1
£8°'1
61
8’1
L6'1
081
0.2
6L°I
06°1
00°2
191

86°1

d

II-M"
L9°C
86°1
LLE
66°1
e
F6°1
96°1
¢
<c'e
ere

16°Y
082
98¢
1) A
8€°¢
LN A4
8E'C
0g'¢
A
21 A4
1Le
96°1

69°C

D

ory
¥8°C
YA
8L°C
IT¥
8¥°¢
8BL'C
98t
A 4
97
L1 4
¥8°¢
£8'¢
£9°¢
cL'e
65°¢
IL'g
te'e
0c'y
9y°¢
0¢°¢
00’y
LLg
Ill-ﬂ‘
£8°¢

a

9Y ¥ ¢80
10 Lo
€e's 1Al |
b ) 4 A §
4 Y 911
0T Il
oS w1
91°¢ 91°1
98°F £6°0
1ie LA
9t 0670
A WY 83 I
0S¥ €6°0
co'¢c er'l
ery <6'0
¥ 880
ey Z8°0
0re LA |
0Z°¢ 801
) LET
ot £6°0
co"¢ or'1L
0re 80°1
9 ¥6°0
1] Y 0F'1
csF €670
(1] 4 P |
edied) v

‘SaUl-Uey PUeH 130T

06°1
£6°L
|
I8°F
81
I6°1
8L
981
T |
0S¢
9Lt
IllcN
81
06°1
LA |
ol
8Ll
I |
08I
88°¢
LT
81
130!
A |
’DN
1671
£9°¢
d

00°¢
vLd
(A 24
881
96’1
1972
L&'
¥6'l
0<'e
8¢°¢
06°¢

86°1
81
06°1
¥8°C
6’1
66"
<61
£9°¢
£6°1
98¢
8¢
08°1
9¢'¢
&8¢
9

g£Lre
cL'e
ot1'e
19°¢
444
psE
08¢
06°¢
6E°¢
B0V
I¥°€
91V
| ¥4
81°¢
L9°¢
&v'e
06°¢
6L°2
69°¢C
YI'vy
99°2
9¢°¢
02°¢
&v'e
92V
<8¢
Fe'y
a

e 2 By 5 e S e e i o o e R B e I P e

3

Xag

[ 11

L 13

"
44
113
(13

'

1}

1]

unsngg

aqIIL

gled
eLed
1.ed
oLed
69¢'d
89¢'d
s9g'd
y9e'd
£9gs'd
29t'd
09¢'d
Beed
rsed
£sed
¢se'd
16874
gsed
6ved
|74 %11
19¢’d
092°d
LESH
gac'd
A ¢ |
1sc'd
0czd
6¥cd
I9quIn N
[8119S

‘¢ panuljuol—xY JTHV.L



[HE CADUCEUS.

r

91°¢ 0g°L
01°¢ 8E'1
b Y 191
€3S eFL
61°S —1
IT¢ AN
13°¢ 89°1
L8¥ ¥6°0
IR 11
81°¢ T |
or's —1
4 8 e |
81°S 4
4 8¢ LAl |
02°S 6¥I
02°¢ —1
2’ £8'I
e A
01°g 681
0g°¢ 17t
1A B Y 021
0z'¢ Lol
e1's 7'l
¥i'¢ 1¢°1
—'¢ —1
12°¢ LI
9z¢ 8¢°1
jedaen Vv

"SouI[-uiely pusH Y31y

- D o
| m~® 00
i e g oy

Nl 0 WD
[‘—@I.q["'m
oy g e ]

-

- 0D
o b5 60
vl - 2]

— Oy
. T

-
z
ey O] e 8] N

b=
@

»*

b A
@m
vy

¢8'2
08°I
d

97
gee
96°1
£6°1

V61
L8'I
L8
cLa
(Z A
llcm
BE'Z
06°I
0¥°¢
09°€
IIInN
.II..M
€9°¢
S6°1
GE'%
86°1
00°¢
8I°C

D

= =R H O
==
L 0 I

-

NS D 5K
Y MmN

o ol -l <y W s 4]

| [ 2E3
M e e

|95
< &

a0's 90°1
FLy £6°0
G0°S el'l
£0°¢ LTl
e €¢'1
¢Sk 880
ph4 96°0
09°% 68°0
68T 98’0
€t 1670
LFy £38°0
AN 96°0
<€0°¢ L
b8 4 $8°0
LY 901
gI°¢ -

A1y 01
98°F L6°0
9IL¥ 180
ere £e'l
ey 60
[LF L6°0
co's AN
c0'¢ 80°1
e —q
co'e A |
BI°S 18’1

gdxe) Vv

'SSUN-UIBTY PURH 3307

2 3§
BO'L
8L1
8971
6L°1

[l

-
o L
-

- L] - L] -
T Rt e P et e g

O = U0 Of b~ [ =

(el =l allp By b=l &

. [ -

. [}

o0 0D k2 Ay = v 1D O
|r.hgoaqt-amc=co
prf Pl gy g gy ] e

[=z - =]
hw!:
L]

24

eR% | a

O L i~ OWEL=N =008
c:oocscn--ooaqoocnomuo
L I - R R e R ]

|

= 63 O 1) vt O QO
NRBW LI N
= vl pel B O o 03O0

o =
S |
- Y

&

o D
b
Yo pama

e8¢
€9°¢
A
LS°¢
88°¢
8¥¢C
Ly'e
19°¢
09°¢
052
LS
98¢
€92
L9°¢
gee

61°¢
12y
85°¢
L9°¢
L3
Lv'e
€8%
1272
aG'v
092
a

= R 2 R e P o 0 R B R e o P

b=

N

X9g

&

“

L1

(14

&

[

[

“

1]

[ 13

(13

(1]

i

[13

[

[ 13

"

m

&

L1}

nanpy

aquay,

L8V°Y
98%"¢l
<sv'g
PSv'd
osr'd
28h°d
18v'd
08F'd
6L7'd
8L¥d
Ly
oLvd
eLyd
vLvd
g
oLb'd
69v°d
L9v°g
99%°g
S9r'g
vob'|
e9v'g
1979
0994
8sh°a
zsh'd
A
I3quan N
[8lt8g

X T'1avL



Tue Cabuceus.

c0°S |
SIS ee’l
08¢ 8Ll
grs L2l
Y i |
13°¢ P
9I'¢ 681
038’4 99°F
£€2°S 981
60°¢ Tt
ST'S 8€'L
Y ¥e'l
(4 84 'l
Uy 1 |
0€'S 6¥°1
01°¢ LI
60°¢ 44!
65°¢ 1 §
L TARY 671
b1 ) £eT
18°S L9°1
] S sl
8LV 96°0
0¢’'¢ 4 |
8Z'S 06°T
91°¢ Se1
1¢'s 09°1
jedaen v

‘gaul[-urely pueH uSry

© N
9 =
e v~

l

GO OO vt O =R A

v Y

08°1
I8°1
96°T
08’1
61
092
08°1
69°¢
c6'L
8T
A

ol o L Sl o]
-0 Y QD
a3

1 b=

91
8'1
d

06T

L2

8T
eS¢

161
0.2
¢Ce
68°¢
9g°¢
Ve
eve
L6°1
et'e
89T
161
9L°¢
G6°¢C
08°¢
00°¢
£9°C
£6°T
86°1

€8'1
6ee
D

98¢
1 4

L3
gI'e
08°¢
9Le
89°¢
§¢’e
¥é'e
A%
ve'v
A
LL'e
cre
e
[ ¥4
<Lg
LSV
£VE
ey
£9°¢
¢6°2
98°2

lll.

Lye
| § 25
d

or'y ¢6°0
L0°¢ 09°1
g3 09'1
Ldai £6°0
0TS L2
80°¢C 681
o'y L6°0
80°¢ AN
I8y 670
c6¥ 9670
£0°S AN |
19°v 96°0
L9V 16°0
A 91°1
cL¥ 8870
88°¥ 96°0
(A Bt or'l
80°¢ 8%
LEY £8°0
Y 881
80°¢ 631
6F¥ 8L0
gl'e FeI
1Ly ¥6°0
cLy ¥6°0
LTS G |
edaen v

'SSUI[-UTBI{ PUBH 3397

89°I
99z

89°1
81
L1
SLl
1L
gLl
06°L
81
9L'1
9’1
04°¢
1671
LLT
681
62°¢C
68°1
pTAR
81
0L°1
81
9Ll
191
08’1
a

00°¢
8¥°¢

£8°1
96°[

68°1
16°1
88°T
8’1
€9%¢
86’1
GLe
68°1
6L¢
6L°¢
81
L9¢
§L7C
LS
6v°'e
16°1
Ll
06°1
16°1
£¢2
I8¢
0D

o)
- o

[ Yl V)
Q& |
[ W ]

<o

R e SN kR kM R R RS SN R B

g 2

Xo§

4
[y
L1}
1]
L 13
[
[19
[13
[ 1}
&+

(13

[13
[ 21
(1]
(11
[ 11
L 1
[
(19
L1

(13

nanp
9qLL],

£09'd
c09'a
009°d
6699
865°H
L69'H
9654
28
6LSd
JAR |
IHA R
9,69
qLS'd
240!
PR |
0L9°H
69¢9
995d
0s9'd
6¥s'dq
sve'd
Lysd
9ea
e67'd
I6vd
68t'd
ssv'd
JaqunN
[elieg

‘1 panunuol)—1xX J1HVL



Tue Capuckus.

0z'¢ 6S°1 092 75 b i 7 26'F L6°0 SL'T s8I 1 2 A K | (q) g
gL' 26°1 0SZ 02°¢ 40 2 £3'¢ cL'l 86°1 192 9¢°¢ | 1 () oz
62°S £8'1 £9'7 or'e Sh'y €3S Ll ¥z 62°S FI¥ | (e) ¥2'q
SI'S 63'1 £6'1 19T 19°¢ L9°F 96°0 L ere 0S¢ N “ 8zZ'd
01°S 0Z'1 ¥6'1 1} oA 8L°¢ 59'F 06°0 Z8'1 ¢2'3 91't n pPunag 129
[edae) Vv d 0 a (edie) vV a 0 a xag squry  PAWRN
‘seur[-ure PueH Y31 ‘SeuI|-UIEIy PuBy 3T HL - ereg
IIX 719vVL
2z'e 8S°L el £6°1 142 L0'¢ 391 €81 ¢6'1 1 24 K | “ sS19'd
90°¢ I 081 00°2 00°¢ 9¢'¥ $6°0 00°Z £e'e o0y N “ 191
8I'¢C 631 82°1 161 L8 L0'¢ 90°1 6L°1 Z8'1 8¥°2 K | “ z219'd
4 LZ1 LT 2%'¢ 1 728 § 9% 26°0 12 98'% 60°F ) 1 “ 19g
80°¢C 0Z'1 002 SF'E 00°F ) 880 4N | 002 00°¢ e “ 6099
9Z°¢ 98°1 8’1 2972 0L'¢ [z'c Al | P61 L7 8L°¢ I “ 809 4
8IS 3 ¢ 1972 68'2Z 1§48 4 IT°¢ 0Ll 00°2 112 0¥ K| “ L09°'d
L0'¢C AN 99'1 281 692 €9} £6°0 291 00'¢ ¥ez N . 09 9
228 181 ¥R 08'¢C 0e¥ 4 M+ 9I'1 022 L9°% (27 A maIni 09y
redaed Vv 2 0 a redie) V a ) a oqrry  TPAWANN
"SOUTf-UIRly pu®H Y31y ‘Saul[-Ulely puvH 3391 B AL (e

' panuhjuol—IX FTAV.L



26 Tue Capuceus,

_ Note.—In the above tables * — ' means that the value for that
main-line was incapable of evaluation either because of a poor print,
injured hand, or inability of the subjert to get the hand flat enough

tc make the print. A result such as ™ 4.— " means that the line ends
80 ~ -~ %
ro .. fo
6 |- Carpar Mam-vine 60
50 -
v | w
%
0 - ~ 2
10 - /““---./ .\— 4/,/'1 v
0 b= o= s o

g2 3 4 5 6 T 8 9 50 + R 3

Figure 8. Graphs showing the frequency of termination of the main-tine arising
from the carpal tri-radius, with termination valucs ranging from 4.2 to 5.3,

The continuous line represents the left hand values and the dotted line
those of the right. The shift to the right in the right hand values i3 very
strikingly shown here and also the fact that in only a very few cases does
this lin¢ end on the ulnar side of the tri-radius *a’ on the right hand,
whereas this state of affairs occurs in about 60 cases in the left hand.
The left hand curve is therefore diphasic, and that of the right hands
monophasic.

between the index and middle fingers, but for reasons similar to those
stated above, the exact position can not be ascertained with accuracy.
““3* in Table XII indicates that these two subjects were brothers, their
father being a Malay and their mother a Kadayan. “b™ in the same

table indicates that this woman’s father was a Bugis and her mother
a Suluk.

Discussion,
As stated above, full discussion on the results will be made at a

later date, but there are a few points arising from the above tables
which with advantage be mentioned here.

The first point is that the difference between the right and left
hands as shown by main-ine values is as follows:—
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Line D. Out of 71 cases in the male, this line in the right hand
has a value equal 1o or greater than that in the corresponding left hand
in 77.5%. In the female the percentage is greater, being 85.5% out
of a total of 55 cases.

Line C. Out of 63 cases in the male, this line in the right hand
has a value equal to or greater than that in the corresponding left hand
in 73.0%. In the female the percentage is again greater, being 81.5%
out of a total of 54 cases.

Line B. Out of 6y cases in the male, this linc in the right hand
has a value equal to or greater than that in the corresponding left hand
in 84.0%. In the female the percentage is again greater, being 89.0
mm a total of 35 cases.

Line A. 1In only two male cases out of 78 is the left hand value
greater than its value in the corresponding right hand, ie, in 97.4%
the right hand value is equal to or greater than the left. In the female
this percentage is again greater being 100% out of 58 cases.

Carpal Main-line. In no case in either sex is the left hand value
for this line greater than in its corresponding right hand, the number
of cases examined being 8o males and 6o females.

Further differences between the two hands are depicted in the
following figures 4, 5, 6, 7 and 8, in which curves are drawn for each
main-line, showing the frequency of their termination values. Each
graph shows the *radial shift” or ‘shift to the right’ in the right
hand compared with the left.  Whether this is a racial characteristic
or whether it occurs in other races even in a modified form is at present
being investigated, and also the question whether this shift has any
relation to left or right handedness. ‘
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PROTECTING THE EYE IN INDUSTRY
by
Eugene Chan, s.B., M.D.

From the Wiimer Ophthalmological Institute, Johns Hopkins University and Hospital,
Baltimore, Maryland, U.S.A.

Read before the Joint Convention of the American Branch of the Science Society of
China and the America Branch of the Chinese Engineering Society, '
New York City, August 26, 1933,

This year the Joint Convention of the Science Society of China
and the Chinese Engineering Society has very wisely chosen as its
theme the industrialization of China. It would not be inappropriate
to call your attention to a much neglected phase of the budding in-
dustry in our homeland. 1 am not aware of any methods having been
introduced for the conservation of vision and prevention of blindness
in our ever-expanding industrial programme. It is superfluous to

int out that the sense of sight dominates the activities of the in-
dustrial worker and is responsible for most of his usefulness.  The
impairment of the visual organ means the impairment of industry.

During the evolution of the human race, the eyc has developed
with outdoor illumination for pursuits requiring accurate vision. With
the growth of modern civilization we are imposing an extraordinary
demand on the eye for concentrated near work inside buildings. From
the biologic as well as €CONOMIC VIEWpOINt, natural highting 1s most
desirable.  The construction of plants that will admit an optimum
amount of sunlight should be the object of every architect.

In order to supplement the inadequacy of solar illumination,
artificial methods have been adopted. Be it natral or artificial, two
general conditions should be fulfilled, namely, sufhcient illumination
and climination of glare. The intensity of illumination required for
different types of work varies considerably. ~ The Illuminating En-
gincering Society of U.S.A. has made careful studies on this matter.
It has prepared the American Standard Code of Lighting for Factones,
Mills and Other Work Places. Chinese factory owners and operators,
engineers and architects will find the American code a valuable source
for reference.

Glare has been defined as any brightness within the field of vision,
of such a character as to cause discomfort, annoyance, interference with
vision or eye fatigue. It may be produced by small bright sources of
light in the visual field, by a light lying within a small angle from the
object looked at, by a large source of light close to the eye, by a light
standing out against a dark background, by exposure of the eye to a
source of light during a long period of time, or by light reflected into
the eye from polished surfaces or glossy paper. It is one of the most
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common faults found in all lighting installations.  Ways to avoid glare
arc also specified in the American Code of Lighting.

Statistics on the visual acuity of Chincse industrial workers are
sadly lacking.  Uncorrected errors of refraction must be quite pre-
valent. To suffer from hyperopia, myopia, or astigmatism, is absolute-
ly unnecessary. Morcover, poor cyesight constitutes an economic risk
on account of ruined work materials, low production, high accident
frequency and high absentec rates.  All prospective employecs should
have their eyes properly tested.  Glasses should be prescribed to all
thosec who nced them.

Studies conducted by H. Y. Yao' and ulso by T. A. Li* on the
industrial hecalth of employees in a rug factory in Peiping revealed an
appalling number of cases of trachoma. In a previous communica-
tion to the Science Socicty, the author’ stressed the imperative need
of cradicating trachoma in China. It would be quite fitting to start
a campaign against this disease in cach industrial centre. At the same
time there would be an excellent opportunity for the investigation of
all other ocular disabilities.

The National Safety Council has estimated that there are annually
in the United States about 200,000 industrial accidents resulting in
trauma to the eye. The great majority of these accidents fortunately
do not result in permanent injury.  Goggles and head masks are the
best means for the protection of the cve, but these protective con-
trivances must be specially designed for the particular hazard. For
mnstance, a certain type ot goggles which aflords completg protection
from splashing chemicals is worthless as a shield against fying particles
of metal or stone.  The U. S, Burcau of Standards has compiled the
National Code for the Protection of the Heads and Eyes of Industrial
Workers. This little handbook should prove useful to all those who
are interested in the industrial hazards in China.

REFERENCES.
(1) Yao, Hsun-Yuan: Industrial Health Work in the Peiping Special
Health Area, China Med. Jour. 1929, v. 43, p. 379.
(2) Li, Ting-An: Occupational Diseascs in the Rug Indistry, Chinesc
Med. Jour. 1933, v. 47, p. 44.
(3) Chan, Eugenc: Trachoma Our Great Scourge, Caduceus 1931,
v. 10, p. 178 ’
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Rotes and Comments

On the occasion of the 215t Anniversary of the opening of the Uni-
versity of Hong Kong, all the departments were thrown open to the
public in order that friends and those interested in our work may be
given the advantage of sceing many of the experiments which form the
basis of instruction daily given to our students. In the Department
of Physiology were to be found exhibits and experiments from both
the Departments of Anatomy and Physiology.  Each exhibit was in
charge of two or three students who were wholly responsible for
setting up the apparatus, conducting the experiments, and explaining
them to the Public, and if one can judge by the numbers of people
who saw the exhibits, as well as the numbers that were unable to gain
entrance, the trouble taken by the students and departmental staft was
well repaid by public interest.

Below we give a short description of the various exhibits, and
an explanation of their significance, written in cach case, by the
students named, in charge of the exhibit.

Exrusir 1.
Carbohydrates—Woo Pak Foo and Foo Chee Guan.

The Carbohydrates form a large group of compounds, especially
abundant in plants; the amount present in animals is comparatively
very small. In appearance they are different from cach other. Some
of them, for example the sugars, are readily soluble in water, and
crystallised  very casily, and have a sweet taste. Others, starch,
cetlulose, and gum are insoluble in water, possess no characteristic
taste, and have not been obtained in crystalline form.  The latter are
very complex compounds.

In general, carbohydrates arc compounds consisting essentially
of carbon, hydrogen, and oxygen, the latter named clements being
in the proportion in which they occur in water.  As their physicql
properties—appearance, solubility, taste are different, no proper classi-
Hcation can be formed from them. But, however, they arc classified
according to their complexity into Monosaccharides, Disaccharides, and
Polysaccharidcs.

Monosaccharides and disaccharides are comprised chiefly of sugars,
while polysaccharides arc comprised of starch, ccliulose, and dcxt'n:_}.
The first class is of physiological interest and importance bCCE.IUSC it 1
the only type of carbohydrates which can be absorbed by the intestine;
and therefore, the conversion of di-and polysaccharides into mono
saccharides involves the different processes of carbohydrate digestion
in the alimentary canal. The ultimate result of which is to convert
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the former (di-and polysaccharides) into glucose, which is oxidised in
the tissue into carbonic actd and water.

Sugars are conveniently divided into reducing and non-reducing
sugars. Glucose, lactose, and maltose afford typical examples of the
reducing type; sucrosc or cane sugar of the non-reducing. When
the reducing sugars arc heated with Fehling’s or Benedict’s solution
(Fehling’s solution is a mixture of copper sulphate, caustic soda, and
Rochelle salt; and Benedict’s solution of copper sulphate, sodium
carbonate, and sodium citrate) a precipitate is formed which exhibits
a series of characteristic colours, ranging from red to yellow or green,
depending, of course, on the amount of sugar present. The reaction
is due to the formation of cuprous hydrate or oxide by reduc-
tion.  The non-reducing sugars have no such action on these
reagents, but a positive reaction is obtained by hydrolysing it with 259
sulphuric acid.  As to the method of distinguishing and identifving
the different sugars various chemical tests have been devised, but the
osazone crystal test is the one usually employed.

Polysaccharides behave differently from the sugars.  Each has
tts own charactenistic property.  Vegetable starch gives an intense
blue colour with very dilute iodine.  Animal starch or glycogen gives
a brown colour while dextrin a brownish red with iodine; therefore,
there is some similarity between glycogen and dextrin. But they can
be separated by saturation with ammonium sulphate, which renders
glycogen completely precipitate, and dextrin partially.  Another
feature of polysaccharides, with the exception of celtulose, is that they
all undergo a process of hydrolysis with 259 sulphuric acid, resulting
in the formation of reducing sugars.

Exusir 1.

Osazone Test for Sugars—C. K. Wong and C. Y. Lee,
Various methods have been introduced and practised in dis-
tinguishng sugars of one kind from those of another, and the best
of any is the Osazone Test. It can be applied to most of the reducing
sugars, and in fact, it is found that it is applicable to glucose, lactose,
and maltose.

Osazone crystals are prepared by the addition of 1 c.c. of phenyl-
hydrazine, 1 c.c. of glacial acetic acid, and 10 c.c. of water to 0.5-1 gm.
of sugar in a clean test tube, which is placed in a water-bath at 100° C.
for 30-60 minutes.  The glucosazone will separate out from the hot
solution as a yellow precipitate first.  The lactosazone will separatc
out only on cooling. The maltosazonc is the most tedious of all three
in scparation. It will come out only after long cooling, and even then
the crystals are often amorphous. In such a case, the following must
be carried out, so as to convert the amorphous state into definite
crystals : the precipitate is dissolved in hot alcohol, and diluted with
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water, followed by boiling to expel the alcohol. On cooling, crystals
separate out. '

The precipitates thus obtained are filtered, and arc prepared on
slides for microscopic examination.

For sugars in solution, 5 c.c. of it is taken with 1 decigm. of
phenyl-hydrazin hydrochloride, and 2 decigms. of sodium acctate. The
mixture is then placed in a water-bath at 10” C. for 30-60 mins. as
before; and the condition for cryswallizagon is identical.

The principle of the test depends on the action of phenyl-
hydrazin (C; H;. NH.NH:) on the sugars. Take glucose as an
example: when glucosec 1s heated with phenyl-hvdrazin it yields
hydrazone : '

(1) CH,OH (CH (OH)) 3.CH (OH) CHO C¢H;NH.NH,
(glucose) (phenyl-hydrazin)
= *M.CH (OH) CH-H:ON-NH (CH:)
(hydrazone)
The hydrazone, when heated with excess of phenyl-hydradin, un-
dergoes oxidation, the <TCHOH group being transtormed 1nto

< CO, by the loss of hydrogen, the hydrogen reduces some of the
phenyl-hydradin to aniline and ammonia:

(-"BHB NH.Nng 2H2C6H5NH2 - NII;

(aliline}
(2) *M.CH (OH) CH=*M.CO.CH=M.C—————CH
N-NH (C¢H;) N-NH (CsHj;) CeH:NH.N

N-NH.C¢H; (osazone)

The ketone thus formed then reacts with a second molecule of
phenyl-hydrazin, forming osazone.

*M=CH, OH (CH (CH) ),

Exuisir 111.

A Demonstration on Salivary Digestion—S. S. Mak and H. A. Stanley.

Salivary Digestion may be defined as the process of breaking
down the insoluble starchy foods into their constituent simple sugars
by virtuc of its being mixed with the saliva in thec mouth.  Saliva
is produced by the three large salivary glands, the parotid, the
sub-maxillary and the sub-lingual, and the small glands of thc
lips, cheeks, and tongue; it is a colourless or slightly turbid
viscous fluid with a faintly alkaline rcaction to litmus and
henolphthalein and of low specific gravity, and cxercises a twofold
})unction. First, it has a mechanical action moistcning the mouth
and the food and thus aiding mastication and swallowing by securing
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the formation of a proper bolus of food; it also assists by binding the
particles together, an action of special importance wh_en ic l_’ood 15
dry.  Second, the cnzyme ptyalin exerts an action in digestion on
part of the carbohvdrates of the diet.  The starches or polysaccharides
are broken down, first of all to the simple dextrins and then to the
still more simple disaccharids, maltosc. Ptyalin acts best at a tem-
perature of about 40” C. and in a neutral or faintly alkal.inc medmm,
its action heing inhibited by the presence of even very dilute mineral

acids and by heat.

Salivary sccretion is o reflex action under normal conditions.
The food ecxcites the nerve endings (afferent).  The impulse passes
to a salivary centre, and then along the efferent nerves ot the gland.
But under certain conditions the secretion is a psychical one because
the smell and the taste of food cxcite the afferent nerve endings, and
cause the secretion.

The action ot ptyalin on starch is best studied by following the
changes in the colour produced with iodine.  The first stage in the
reaction 1s the production of soluble starch, which, like starch itselt
gives a blue colour, but which does not form a jelly when heated with
water.  The second stage 1s the production of maltose and erythro-
dextrin which gives a red colour; the third that of maltose and achroo-
dextrin which gives no colour, and the last that of maltose only,

The total constituents dissolved 1in saliva may be classified as :

(I) Organic:  («) mucn: precipitated by acetic acid;
(&) ptyalin: maltose;
(c) protein: in a nature of globulin: violct colour
to Biuret Test; white precipitate which changes
to red on heating to Millon’s Test.

(I) Inorganic: (4) sodium chloride : white precipitate to a drop of
silver nitrite solution:
(&) Other salts: sodium carbonate, calcium  phos-
phate, calcium carbonate, magnesium phosphate,
and potassium chloridec.

Exuipir IV,
Proteins—C. H. Yeang, H. L. Ozoro and Willy Heng.

Protcins  arc  nitrogenous  substances  which  contain  carbon,
hydrogen, oxygen, nitrogen, and sometimes phosphorus and sulphur.
They form the characteristic constituents of animal tissues and Auids.
They are essentially complicated combinations of amino acids and their
derivatives.  The following is a list of the more commonly occurring
amino acids :

(«) Glycine: present in serum globulin, gelatin, and wheat,
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(b) Leucine: and (¢) Glutamic: present in serum albumin and
globulin, egg, gelatin, milk, maize, and wheat.

(d) Tyrosine: present in all the above (b & c) except in gelatin.

(¢} Tryptophane: present in all the above (b & c) except in
gelatin and maize.

(f) Cystine: like (e).
(g) Arginine: present in milk, gelatin, and wheat.

(4) Lysine: present in egg-albumin, caseinogen, and gelatin,

Examples of important members of proteins are albumin and
globulm in eggs, legumin in peas and heans, gluten in bread, casein
in cheese, and myosin in dead muscles. '

The composition of proteins varies because the amino acids are
present in different proportions and combinations. Tryptophane,
tyrosine, and lysine are the three amino acids which have been found
to be absolutely essential for the growth and the maintenance of the
body weight. If the former two are omitted tfrom the diet of an
animal, the animal dies. Lysine is an amino acid of a rather peculiar
importance. It seems to be necessary for growth because animals fed
on a lysine-free diet will not increase in size.  Certain proteins are
found to have a low content of these amino acids, and ecven an entire
absence of them.

The presence of amino acids in proteins is detected by colour
tests. They arc

(¢) The Biuret Test: an addition of a trace of copper sulphate,
and excess of sodium hydroxide gives a red-purple or a
blue-purple colour to a protein which has in it a CONH
group.

(4) The Millon’s Test: Millon's Reagent, a mixture of two
nitrates of mercury containing excess of HNO , gives to
a protcin containing a tyrosine group a white precipitate,
which turns to brick-red on heating.

(¢) The Xanthoproteic Test: On heating the white precipitate
produced by nitric acid on a protein containing a benzine
ring, it turns to yellow. It becomes orange on addition of
ammonium hydroxide.

(d) To a protein containing a tryptophane radicle, an addition
of one-third of its volume of glyoxylic acid and excess of
sulphuric acid will give a purple ring.

On the demonstration day, albumin and gelatin were used to
carry out the above tests.  The former gave positive results to all
the above tests, but in the case of the latter, the buiret test was the
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only one which gave a positive colour reaction, and the rest being
negative.

Exunisir V.

A Demonstration on Gastric Digestion—R. H. G. Lee and
Wu Ki Lim.

No digestion of proteins takes place in the mouth, the saliva acts
only as a lubricant to facilitate their passage down the oesophagus.

Gastric digestion is brought ubout by the action of the gastric
juice, which 1s a clear watery, colourless and strongly acid fluid with
a speafic gravity of about 1,003, in the stomach. It contains an
cnzyme, pepsin, which converts proteins into complex poly-peptides,
known as peptones and proteoses. [t acts only in the presence of u
mincral aad-normally  hydrochloric acid, which 1s formed by the
activities of certuin gland cells in the middle region of the stomach,
and the fact that it does not exist as such in the blood proves that it
is formed within the cells,

The action proceeds best at a temperature of ubout 37° C. This
temperature  was  maintwined  in the  experiment  shown on  the
day by means of circulating heated water from a glass flask, which
was connected to both ends of a small but long tank—the front and
the bottom glassed—in which was fixed a thermomcter, its temperature
being read trom time to time. Five small glass Hasks, each of which
contained a tube of coagulated albumin, were placed inside the tank.

To the frst Hask .29 hydroachloric acid was added; the second,
pepsing the third, pepsin and 2%, hydrochloric acid; the fourth, boil-
cd pepsin and .29, bydrochloric acid; and the fifth, pepsin and sodium
bicarbonate.,

In the first and sccond flask, no digestion took place because
neither pepsin nor hydrochloric acid could act on the albumin alone;
in the third flask, digestion took place showing that pepsin is active
in a fairly strong acid medium; but neither the fourth nor the fifth
flasks showed signs of digestion, for the tube of albumin in both cases
remained unchanged, proving that when pepsin was boiled, even in
the presence of a mineral acid, its digestive power was thereby des-
troyed; and that pepsin in an alkaline medium remained inhibited.

Some of the liquid was taken from the third flask in which
digestion took place and it was demonstrated that protein, as the result
of digestion was changed into peptones and protcoses.  The peptonc
gave a biurcet reaction which was rose-red in colour; the proteoses were
precipitated by nitric acid, the precipitate being soluble on heating, and
reappearing when the liquid cooled.  The primary proteoses werc
precipitated by saturation with ammonium sulphate.
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Exuipit VL
Mig—Ng Bow Kwee and B. F. Yong,

Milk is a white opaque fluid, usually very slightly acid in reaction,
containing as its chiet constituents a sugar (lactose) and a protein
(cascinogen) in solution, and fats in suspension. It also contains two
other proteins—lactalbumin and lacto-globulin, in smaller amounts,
and salts (calcium phosphate).  The emulsion is partly due to finely
divided fat particles, and partly o the calcium salt of caseinogen,
These far particles of varying sizes were shown under the microscope
as a number of minute particles floating in a clear Auid.

The specific gravity of normal cow's milk varics from 1.028 to
1.034. It was taken with a specially graduated hydrometer.  When
the fat, the lightest constituent of milk is removed by skimming the
specific gravity rises from 1.033 to 1.038.

The characteristic of caseinogen 1s that nearly all the amino-acids
which enter into the composition of the various proteins are represent-
ed in its structure.  The only necessary amino-acid absent  from
caseinogen is glycine. Very littde cystine is present in caseinogen, but
its absence is remedied by the presence of lactalbumin.

When acted on by " rennct ' ferment, the caseinogen of milk
is thrown down in the form of a flocculent precipitate, casein.  This
was done in the demonstration by the addition of a few drops of
rennet to a test-tube containing milk which was placed in a water
bath, kept at a temperature of 40° C. When it was allowed to cool
a curd or junket was formed with a little liquid residue, which is
called whey. In another test-tube containing all the above substances,
potassium oxalate was added, and no curdling took place.  This was
due of course, to the oxalate, which had precipitated the calcium
salts, the nccessary factor for cragulation.

The presence of lactose, phosphates, and chlorides 1n milk was
demonstrated by the following tests:

(2) The whey was filtered from the first test.  To the filrate
was added Fehling's solution, which, on boiling, reduced to a red
colour by the lactosc. :

() To another portion of the same fltrate nitric acid and an
cqual volume of ammonium melybdate were added. After warming
for some time, a yellow precipitate of ammonium phosphomolybdate
was formed.

(¢) Nitric acid and silver nitratc were added to another portion;
a greyish white precipitate of silver chloride was formed, the silver
nitrate being reduced.



Tur Cabpuceus. 87

Exnisrr VIL
Blood—Khoo Soo Lat, Ooi Kee Wan and A. J. Moonshi.

Hacmin is the bydrochloride of haemoglobin  (haematin and
globulin).  When haemoglobin is hydrolysed by acids it is changed
into haematin, an iron conaining pigment, and globin, a coagulable
protein,

On the demonstration day, hacmin  crystals were  separated by
boiling a fragment of dried blood with a drop of glactal accric acid
on a slide.  On cooling, dark brown crystals - were seen under a
microscope.  In the case of an old blood stin, it is necessary to add
a crystal of sodium chloride.

The specificity of crystalline haemin 15 often found of use 1n
medico-legal work for identifying the origin of blood stain,

Blood was examined spectroscopically by wking a few drops of
blood in each test tube and water was added up to the following
dilutions: 1 In 10, 1 in 20, 1 11 40, ¥ 1n 8o, 1 in o0, and I in 1,000.
Each was examined through a spectroscope.  Normally, when sun-
light is allowed to pass through the prism the colours are seen: red,
orange, yellow, green, blue, indigo, and violet.  There was seen be-
tween these bands of colour a few vertical lines called Frauenhofer's
lines.  They were pertectly constant. The most prominent ones—
A, B, and C—are seen in the red, D 1 the yellow, E and F in the
green, and G and H in the violet.  From the experiment, it was seen
that two dark bands could be made out between the D and F line,
1e. between the yellow and green band.  These bunds were very pro-
minent at certain dilutions. Tt was found that the best dilution was
between 1 in 8o, and 1 in 100. In the 1 in 1,000 solution, the bands
begin 10 disappear.  This experiment  proved the presence  of
oxyhaemoglobin in the solution.

Exnisir VIIIL
Muscles.
() Stmple Muscle Curve~—G. Ribeiro.

After the apparatus had been properly arranged and connected
the experiment proceeded by dissecting out the gastrocnemius muscle
of a frog, great care being taken to preserve the Sciatic Nerve.  The
preparation thus obtained is called a muscle-nerve preparation.

A thread was then tied to the tendon of the muscle, which was
fixed to the myograph-board, and was attached to the lever of the
myograph. It was made to touch the smoked drum tangentially.
The drum was made to revolve, and a base line was recorded. After
stopping it, the lever was drawn away, which, after the necessary
electrical connection arranged, was again adjusted to touch the drum.
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When the electrical circuit was complete (“ making ™ the circuit) a
stimulus was produced to the nerve; as the result of which the muscle
contracted causing the lever to kick up.  The muscle contracted again,
producing a muscle curve, after the time striker completed the circuit
of the treely running drum.

It was noted that the muscle did not contract immediately after
the application of a stimulus.  The period between the point “of ap-
plication of a sumulus and the point of contraction is called the latent
period. The period elapsing between the tume of the first contraction
and the highest point of contraction is called the period of contraction;
and that between the latter (highest point of contraction) and the
point of relaxation 1s called the period of relaxaton.  The remaining
portion of the muscle curve is duc to the momentum of the lever
acquired during the relaxavon period.

(h) The Effect of Several Successive Stimuli—FE. G. Tan.

The muscle contracts every time that it is stimulated, and it has
to relax after each contraction.  Consequently, if, after performing
a previous contraction, a second stimulus 1s sent into the muscle while
it 1s relaxing, a sccond contraction will take place. If the stimuli are
applied one after another rapidly, the muscle has little chance to relax.
As the rapidity is increased. the muscle contracts with increased
rapidity unul there is practically no indication of relaxation when the
muscle is said to have gone into a tetanus.

It is in this sway that we send messages through our nerves to
our muscles to contract in performing every voluntary movement, and
the cxperiment that follows is to demonstrate how the muscle reaches
the tetanised state.

The nerve-muscle preparation is sct up as usual, a vibrating and
being introduced to make or break the primary circuit of the induc-
tion coil the rate of vibration of the reed depends upon its length,
and hence the interval of successive stimuli may be varied by adjust-
ing its length. Contact is made at every 1/10 of a second, and the
curve is traced on the revolving drum. As the period between the
two stimuli is decreased, the curve indicates less sign of relaxation;
and there comes a state when the muscle shows no relaxation at all.
The muscle is said to be tetanised.

(¢} The Effect of Fatigue on Muscles—K. L. Koe.

A muscle-nerve preparation is made.  The string, attached to
the tendon of the muscle, is tied to a lever, which is provided with a
tracer, and the muscle is placed on and pinned to the board in such a
position that there is a shght tension on the string.

A base line is drawn on a revolving drum, which carries a
+ . L
smoked paper.  Below the drum there is 2 ‘make’ and °break
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pointer.  After marking the *point of stimulation,” the muscle is
stimulated by passing an clectric current of suitable strength through
the sciatic nerve.  Every time a make and break current is produced,
the muscle contracts and traces a curve on the drum. If the muscle
is repeatedly stimulated, the contraction becomes weaker, so that the
height of the contraction, including the * latent’ period, is prolonged;
finally the muscle may not contract in response to further stimulation.
This conditton is due 1o fatigue of the muscle.

Exierr 1X.
Soxhler Apparatus—Yang Ke, Santos.

This apparatus is used for automatic continuous extraction of
fat from a mixture. By fust of all weighing the mixture and after-
wards weighing the fat that has been separated the percentage of fat
can be calculated.

A substance which dissolves fat, c.g. cther, 1s placed in the bot-
tom flask and gently heated. The ether vapour passes out into the
side tube, through the extracting tube and into the condenser, where
it is reconverted into liquid and drops down into the thimble lying in
the extracting tube. In this thimble 15 placed the fat-containing sub-
stance, from which the fat passes into solution in the ether.  The level
of the cther continually rises in this chamber unut it is higher than the
top of the small side tube which is fixed to the bottom of the extracting
tube. At this instant the ether contents of this tube syphon over
into the flask carrying with it the fat in solution. By repeating this
process the whole of the fat is transferred to the bottom flask, from
which it can later be isolated (by evapourating the ether) and weighed.

Exnmsir X.
Respiratory Changes in Smull Animals—Lucien A. Tion.

This exhibit attracted much attention especially from the lady
visitors, due to the fact that a guinea-pig was concerned in the
experiment.

The experiment was put up as shown below : —

-
z
=
Atmoe_pheric Soda-lime ’;,—} glae}s Test tube to
alr a {con alonerl____b filled with Tap ——— ——p-
e rtt—— ] LOWET e or lq‘-:“mm' : :
o pig lime water aspirator
o

The object was to prove that animals including ourselves give out
amongst other things carbon dioxide when they exhale. Now carbon
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dioxide turns lime water milky duc to the formation of a precipitate
of calcium carbonate thus : —

Ca (OH), CO,-CaCO H.O

If therefore air drawn from B turns the Lime water in C milky
we must conclude that CO, was present in it

By means of an aspirator fixed to tube I a current of air was
ubtained, on opening tap D, in the direction indicated by the arrows.
The air drawn into A was there purified of the carbon dioxide present
i it by lime which absorbs the latter gas. Hence our guinea pig in
B breathed in air devoid of any CO. and any CO, therefore that
reached C from B must have come from the animal and from nowhere
else.

As the experiment proceeded we noticed that the lime water did
turn milky and concluded therefore that animals oxidised their carbon
with the evolution of CO, which they expelled in their expired arr.

Exumpir XI.

Respiration Apparatus.
(a) Douglas Bag.

This is a rubber-lined canvas bag, fuited with shoulder Straps so
that it can be used to collect expired air from a subject under varying
conditions, at rest, walking, working, etc. The bag connected to a
face mask by corrugated rubber tubing and fitted with valves so that
all the air breathed out over an accurately measured period of time car
be collected in the bag.  Later by passing the enclosed air through a
meter, its volume may be accurately measured.

(b) Haldune Gas Analysis Apparatus.

By means of this apparatus, the percentage composition of air
may be estimated, the principle being that a known volume of the air
to be tested is enclosed in the burette, and first of all the CO, absorbed
by caustic potash, and then the oxygen absorbed by pyrogallol. The
diminution in volume in each case is measured and the percentage
composition of the air esimated. By using.a sample _of an.from the
expired gas in a Douglas bag the composition of expired air can be
ascertained.

Exumsir XII.
Blood Cells—Kan Lai To and Khoo Shu Ngoeh.

(a}) Blood Celis.

Slides were exhibited under the microscope demonstrating differ-
ences between the red blood cells of the frog and man, and also, the
different types of red cells found in normal human blood. Previous
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exhibits which dealt with the chemistry and spectroscopy of the blood,
and this present exhibit shows how we may obtain further evidence as
to the possible source of a recent blood stain.

(b) Hacmolysis and Fragility of Red Blood Cells.

Test tubes containing varying strengths of salt solution were put
up in a rack and a drop of human blood added to cach.  In certain
of the tubes the red cells were haemolysed and the haemoglobin
liberated, causing the salt solution t¢ be coloured pink, whereas in
others, the osmotic pressurc was not suthicient to burst the red cell
cnvelope, and hence in these cases the corpuscles sank to the bottom
of the tube uninjured, leaving a clear solution above. In this way the
strength or fragility of the red cell envelope may be determined.

Exsusrr XIII.
Capillary Circulation—Kong Sau Ywi and Racazo,

Exuisir XIV.
Blood Grouping—L. T. Ride and Ling Ke Dich.

Experiments may he performed to show how the red cells of some
people are caused to clump together or agglutinate when mixed with
blood sera mixed with blood scra of other people.  This phenomenon
is explained by the prescnce on the corpuscle of agglutinogens, and in
the serum of agglutinins.  Generally speaking there have been demon-
strated two agglutinogens named A & B and a sample of blood is
typed according to whether neither of these agglutinogens is present
(Group O), whether A alonc is present (Group A), whether B alone
is present (Group B) whether both arc present (Group AB).  The
percentage incidence of these four groups differ in different races and
these percentage have been wsed cxtensively as the basis of an ethno-
logical classification of human races.

In the exhibit, graphical representations of these percentages were
demonstrated for English, Chinese, Australian Aboriginals, and North
American Indians,

Exumir XV,
LPapillary Ridges on The Palm—L. T. Ride.

The fine papillary ridges which cover the friction surface of both
hands and fect arc physiologically very interesting and important.  Of
late it has been recognised that the ridges on the palm of the hand
form certain fairly definitc and constantly occurring patterns.  Work
recently carricd out in this department tends to show that the dis-
tribution of thesc lines differs in different races, and this exhibit show-
ed the characteristic distributions on a Luropean palm, on a Southern
Chinesc palm, and on a Bornco paim,
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Exuisir XVL

Demonsrtation of the Action of the Valve of the Hcart—T. Naidu,
Kwok Ku Chang and Hernandes.

Exnisir XVIIL
Modcl of Circulation—Miss T'so Lai Kei and Teng Ping Hui.

Exuisir XVIIL
Demonstration of the Model of the Eye—Yeung Wai Wah.

A model of the eye-ball was provided which consists of the follow-
mg structures :-—

The outermost or protecting coat is the sclera with the six muscles,
four recti and two obliques, attached o it for controlling movements
of the eye.  This coat is modified in front to form the transparent
Cornea.

Immediately within the sclera is the nutritive coat, the chorioid,
with the Iris in continuation of it behind the cornea.  The chirioid
coat ends in front in the ciliary processess which are radiating plaits
consisting of blood vessels, fibrous connective tissue and pigment cor-
puscles. The ciliary processess termnate at the margin of the lens,
The ciliary muscle takes origin at the cornco-sclerotic junction. It
is a ring of muscle and the fibres run in three directions; viz,
meridionally near the sclera they pass to the chorioid, radially they are
inserted into the chorioid behind the ciliary processess and circularly
and more internally they constitute a sphincter.

The Iris is a2 fibro-muscular membrane perforated by a central
aperture, the pupil, with the Sphincter Pupillae for regulating the
regulating the admission of light.

Within the chorioid again is the retina where light encrgy is
transformed into nervous impulses to produce the perception of vision.
The retina apparcntly ends in front, near the outer part of the ciliary
processess in the ora serrata, but is really represented by the uvea to
the very margin of the pupil. In the centre of the retina is a yellowish
elevated spot, having the fovea centralis in the centre, called the macula
lutea. To the inner side of the macula lutea is the optic disc where
the optic nerve leaves the eye ball.  The optic nerve fibres are the
axons of the nerve celis of the Retina.

The model also marks the different histological layers of the
retina.  From within outwards they are the membrana limitans
interna, the optic nerve fibres, the layer of ganglion cclls, the inner
molecular layer, the inner nuclear, Jayer, the outer molecular layer,
the cxternal nuclear layer, the membrana limitans externa, the layer
of rods and cones and the pigment cell layer,
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The interior of the eye-ball is filled by the aqueous and vitreous
humours and the crystalline lens.

The lens is situated behind the iris and is supported in place by
the suspensory ligament.  The suspensory ligament is derived from
the hyaloid membrane, which encloses the vitreous humour.

By mcans of the peculiar physical structures of the eye rays of
light from external objects are focussed upon the retina and there set
up nervous impulses that arc transmitted by the fibres of the optic
nerve and optic tract to the visual cortex.

Exmerr XIX.
Kuhne's Eye—Ycung Wai Wah,

The Kuhne's eye consists of a rectangular box to represent the
cavity of the eye-ball in which are placed the following parts : —

1. An iron platc with a hole of moderate size in the centre to
represent the iris and the pupil.

2. A convex lens corresponding to the lens in the human eye.
3. A glazed glass plate as the retina and

4. The box is flled with a coloured fluid to represent the
agucous and vitrcous humours.

In front of the box 15 a segment of a spherical glass ball to act
as the cornea.

This instrument is to show that the eye is an opucal instrument.
For experimental work a source of light 1s put in front of the cornea
as an object.  An image of the lamp is obtained on the retina, when
light rays are allowed to pass through the cornea, the pupil and the
vitreous humour. The iris is essential in the eye to cut off spherical
and achromatic abberration.

In order to show a case of emmetropic cye the lens and the reuna
are so adjusted that a distinct image of the lamp is falling on the
retina.

By the use of the Kuhne's eye the defects in the optical apparatus
of the eye can be shown,

In the case of myopia it is due ecither to the eye-ball being too
long or the lens being too convex. Thus a blurred image is produced
for the lamp is brought to a focus in front of the retina. In order
to show the mechanism the rectina is shifted behind the point which
produces an emmetropic eye. (The convexity cannot be changed as
therc is only one lens provided in the instrument). A blurred image
falls on the retina and in order to make it clear the instrument must
be shifted to approach the source of light. This proves that a person
suffering from myopia can only scc objects that are close up.
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In the case of hypermetropia, it is either duc to the eye ball being
too short or the lens being not convex enough. This phenomenon
is shown by shifting the retina ncar to the cornca from the point
where emmetropia is produced. A blurred image is again obtained
for the lamp is brought to a focus behind the retina.  In order 1o get
a distinct image the apparatus has to be shitted away from the source
of light.  This cxperiment proves that a person with hvpermetropic cye
cannot sce objects distinetly close up.

In the case of astigmatism, one axis of the lens system of the
cye refracts to a greater or less degree than the axis at right angles,
In order 1o show this phenomenon a part of a cylindrical vessel con-
taining water is placed in front of the box to represent an astigmatic

cornea.

The distinct 1mage as obtained 1n the emmetropic cye can no
longer be of the same shape as the lamp but only a straight line of
light can be produced on the retina for the vertical and horizontal
foci are not in coincilence and only one of them can be brought into
focus at a time.

Exmierr XXI.
Snellen’s Types—The Perimeter E. Gosano and Kho Pek Po.

ANATOMY.
Exumir XXII.
The Growth of Bones.

Bone being a rigid substance, can only grow by apposition of
fresh layers of bone on its surface. It is therefore advantageous that
they should be formed first of cartilage, a tough but slightly clastic
substance which can be replaced later by hard bone.  During the
period of childhood and adolescence most bones contain a considerable
amount of this cartilage in wdich growth actually occurs. Replace-
ment by bone is slightly more rapid than the growth of cartilage, 50
that finally all the cartilage is replaced. At this point the bone will
have reached its full adult shape and size, will be firmly knit together,
and will cease to grow.  These specimens illustrate this method of
growth in cartilage and replacement by bone in the hip bone.  The
specimens of sacrum show how bones which are multiple in the child
may become consolidated into one mass in the adult.

Exuisir XXIII

An apparatus for drawing accurate profile views and for mcasur-
ing certain dimensions and angles of skulls.  These drawings and
measurements are often of value in describing precisely the differences
between different types of skull,
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Exuisir XXIV,
A Comparative Series of Vertebrate Brains.

The first two specimens (the shark and the gecko, a reptile) show
the vertebrate brain still in a fairly generalised condition.  They
illustrate its main subdivisions into fore-brain, connected with smell, the
mid-brain, connected with sight, and the hind-brain with hearing and
the control of equilibrium or balance. The mammalian specimens
show a type of brain in which all sensory impressions, smell, sight,
touch, etc., have gained representation in the fore-brain, which has
now become the dominant part of the nervous system. In the fore-
brain is lodged the chief power of forming complex associations be-
tween these sensations, of learning from experience, and of initiating
behaviour which can adapt itself much more precisely and advantage-
ously to a complex environment. The series, passing through mon-
keys to man, shows fore-brains which have developed increasing
complexity and size and dominance over the rest of the nervous
system. This process has obviously gone further in man than in any
of the other species, and it is in man that we find the functions of the
fore-brain mentioned above developed in their highest degree.

Exuisrr XXV.
A Sertes of Skulls,

This series show the skull of a dog, a fairly generalised mammal,
skulls of the two Asiatic anthropoid apes, and of man. Arranged as
they are here, they show a gradual increase in the size of the cranium
(which contains the brain) and a gradual decrease in the size of the
nose and jaws. They therefore illustrate a process which must have
occurred in the evolution of man. A gradual recession of the snout
accompanied by the diminishing importance of the sense of smell, and
an increase in the size of brain on which all the character istically
human activities depend.

Exumir XXVI.

Plastic Casts of the Inside of the Cranial Cavities of the Skulls
in Exhibi,

The cranial part of the skull developes round the brain, and in
mammals fits the brain very closely. As a consequence casts of the
cranial cavities not only show the shape and disposition of the main
subdivisions of the brain but also markings which indicate more or
less of the irregularities (grooves and fissues) on the surface of the
brain, and many of the bloodvessels which supply it. In this way
much has been learnt of the brains of extinct mammals and man of

whi'ch oply the skulls are known. This series should be studied in
conjunction with the next.
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Exusir XXVILI.

A foetal brain, an infant brain and an adult brain set side by
side to show the enormous growth which occurs in the brain durin
coildhood.  This slow development and prolonged childhood of man,
in striking contrast to all other mammals, is an exceedingly important
characteristic.  Instead of being born in a fairly mature state and with
a necessarily stercotyped behaviour, he is born immature and can be
educated during childhood to a far more varied and plastic type of
behaviour than could be acquired by any other means.

Exnsrr XXVIIIL
Remains of Extinct Forms of Man.

Although the fossilised remains of man are scanty, several forms
have come to light, particularly of recent years, which throw some
light upon his ancestry. Probably none of them is in the direct line
of descent. They are side branches which have become replaced by
more efficient types of which modern man is the only surviver. They
show in rather greater detail some of the stages in recession of the
snout, the dimination in the importance of the sense of smell and
the enlargement of the fore-brain which have been illustrated by the

preceding  series.
Exumir XX,

The Ear—Ng Yew Seng,

The ear is among one of the important sensory organs in verte-
brate animals. In some species the mechanism of hearing is very
highly developed, while in men it is equal in importance to other
senses, like taste, smell, sight, etc.

The ear is composed of three principal parts namely :—The outer,
middle and inner ear. [Each plays a part in contributing towards the
sensibility of a sound.

The outer ear consists of a flap of cartilage, some muscles and
skin attached to the side wall of the shell and called Pinna. It is in-
teresting to note the perculiar development found in different species
of animals—its size, shape, structure and moveability are characteristics
of its owner. In the elephant it resembles that of a big fan on both
sides of the head.  In rabbit it is pointed and concave. In cat it is
much reduced in size and shape, while in man its moveability is totally
lost and consequently the head and not the ear is turned towards the
course of a sound.

From the pinna the external auditory meatus ends at the
tympanum—a membrane composed of connective tissues. covered ex-
ternally by the modified skin lining the meatus and internally by
mucuos membrane continuous with the lining of the middle ear. The

"
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wall of the meatus is covered with hairs and skin which secretes a
ceruminous fluid obnoxious to insects thus acting as a protective
mechanism for the delicate ear drum.

Sound waves are collected by the external auditory meatus and
directed to the tympanic membrane which being aperiodic could not
identify the sound.  But vibrations of definite frequencies possessed
by the bombarding sound wave are set up and transmitted to a system
of levers composed of three bony ossicles—Malleus, Incus, Stapes,
situated in the middle ear, and finally into the Inner ear where sound
is analysed.

The middle ear is a chamber besides containing the three bones
mentioned above also two small muscles—Stapeonis and Tensor
Tympani.  The former is attached to the neck of Stapea and
antagnonises the action of the latter which is inserted in the handle
of the Malleus and ulumately increases the tension of the tympanic
membrane. In order to accommodate the displacement of air pressure
in the chamber caused by the bombardment of atmospheric pressure
on the tympanum, the nuddle car is connected by the Eustachian tube
to the nasopharynx which is also in direct contact with the surrounding
air pressure.  This connection also acts as safety valve for sudden
explosion of loud sound which otherwise would rupture the ear drum.

We come now to the most important part of the ear called the
Inner Ear, or labyrinth. In consists of three semicircular canals which
are arranged at right angles to each other and open into the Utricle
which in turn 1s connected with the Saccule. These two last mention-
ed structures lie in the Vestibule which has an oval foramen into
which the stapes ends and sealed in by the annular ligament.  The
semictrcular canals, saccule and utricle are important in that they give
information of the body in space of three dimensions—horizontal,
vertical and oblique. These sensory impulses originate from the hair
cells of the Macula in Utricle and Saccule, and Cristal Acoustical in
the semicircular canals. The impulses are carried by peripheral fibres
of Scarpa’s ganglion innervating the cells, and the axons from the
Vestibular division of the VIII nerve, which ends in principal nuclei
on the floor of the gth Ventricle. Fibres are given off by the cells to
the Cerebellum which is responsible for the posteral reflexes, and also
to the Cortex evoking consciousness.

[ts importance is seen when the structures are removed as seen
in the cat which will not be able to right itself when falling from a
height, i.e., feet first as in normal response. However, if certain time
is allowed to relapse, the cat is able to fall on its feet because of the
substitute by Visual posterial reflexes.

~ The sound is analysed by another structure called cochlea which
15 part of the Labyrinth. It is a tube which circles round a cen-
tral core and a half round. The tube is divided by two membrances
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called Reissuer and Basilar forming 3 compartments one membranous
called Scala Media and contain Endolymph.  The other two osseous
called Scala Vertibuli and Scala Tympani and contain Perilymph. The
two arae connected together at the apex. The vestibuli open into the
Foramen ovale and the tympani into Foramen Rotundum which
is covered by a membrane.  Any change in the pressure of the
Perilymph at the ovale is counteracted by the bulging of the membrane
into the middle ear. The Scala Media is connected to the Saccule b
the Rennien duct, The Basilar membrane is specially constructed
with sensitive nerve endings on the cells which is bathed by the
Endolymph. Any change in the fluid pressure will create an impulse
which is conducted by fibres of the Cochlear division of the 8th nerve.
This change of fluid pressure in the Scala Media is the ultimate result
of linking of Stapes in Vestibule, which displace the Perilymph in
Scala Vestibule and Scala Tympani, both of which we know are in-
timately connected to the Media and Endolymph.

In short we may say that sound travels as waves which when
in contact with Tympani membrane is changed into vibratory pressure
and transmitted by the chain of bony ossicles to the Vesubule where
Auid pressure representing the sound wave travels along the Perilymph
and 1s picked up by the specialised cells m the Basilar membrane, set-
ting up an impulse of the particular sound and carried by the Cochlear
nerve to its nucleus thence 1o the Cerebral Cortex and other reflex
centres.

Menicar Exniirs.

The coming of age exhibition of the University of Hong Kong
was a most successful affair. The clinical section of the Medical
Exhibits with which we are concerned were housed in the School of
Pathology and Tropical Medicine. Thousands of interested spectators
and friends of the University were present throughout the morning,
and demonstration classes were conducted by the clinical students for
the benefit of the crowd which showed gratification as well as an
intelligent interest in the Exhibits.

Among the things displayed were:—
1. Electrocardiograph.

2. Sphygmomanometers. Quite contrary to expectations the
blood pressure apparatus turned out to be most popular, a large num-
ber of interested folk anxiously waited to have their blood pressures
recorded while others were being done. This kept our few students
with the fewer sphygmomanometers at their disposal continually
occupied. A wide variety of sphygmomanometers depicting the various
evolutionary stages in its development, ranging from Riva-Roccis
original pattern, the Roger's modification with the aneroid down to
the modern New Nicholson Prince’s were displayed.
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3. Apparatus for inducing arificial pneumothorax.

4- Radiology.  In cthis section we were limited down. to
roentgenograms which could be easily appreciated by the lay mind.
The selected films shown for the instruction of the public were those
depicting typical pathological conditions, the diagnosis of which has
been so much facilitated and in some cases only made possible since
the introduction of X-ray photography. Our thanks are due to Dr.
Pringle.

Malariological Exhibits.  Due to the kindness of Dr. A. B.
Jackson the Government malariologist, a most comprehensive selection
of exhibits cleverly depicting the life  history, habitat and minute
anatomical differences of the numerous kinds of mosquitoes were laid
on view. Of the things shown were breeding places  with larvae,
apparatus for collecting, hatching and despatching larvae and adults,
exhibits in phials and cups, larvae and pupac in incubators. Under
entomological microscopes were shown various species ol adult mos-
quitoes and minute parts of mosquitoes

6. Puarasitological section. Dr. G. H. Thomas, lccturer 1n
Tropical Medicine kindly arranged a display of 2 wide variety of pro-
tozaal and metazoal parasites.

Lint Giv KHEANG.

It will be of interest 10 members to note that at the 4th Committee
Meeting of the Socicty it was decided to have the bust of the late Prof.
C. Y. Wang placed above the fire place in the Medical Library, School
of Pathology.

We congratnlate Dr. K. DD, Ling on being appointed Hon,
Treasurer of the Society.

Mr. R. A. Evans has kindly consented to take up duties as Business
Manager to this journal.  We extend to him our thanks we are sure
he will be able to carry oni the business side most cihiciently.

Congratulations to Mr. Chew Poh Heng on being clected to the
Union Council. It 1s gratifying to note that there are no less than
seven members of this society on the Union Council. The other
members of this society on the Union Council are Miss Cisssy Wong,
Messts. G, K. Kim, Yeung Wai Wah, Lee Hua Ngak, K. C. Lam
and Ong Ewe Hin.

We congr:ztplate Prof. L. T. Ride on being elected Chairman of
the Blood Grouping Division at the Pacific Science Congress.

~To Dr. H. C. Ku we extend our heartiest congratulations on
having won the Chinese Boxer Indemnity Fund Scholarship. He was
onc of the two successful candidates out of 162 who sat for the
examination.
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We welcome Dr. K. Mackenzie who has been appointed acting
Professor of thysmlogy. He is also a very keen photographer and
speuah?,es in infra red rays.  We hope to have lectures from him soon.

Dr. J. L. Shellshear one of our Vice-Presidents is back now with
us atter a well earned leave in Europe. We are sure he will continue
to give the Society his valuable support.

The Society held a very successful launch picnic on the 11th of
May to Castle Peak.  Over 100 members and friends were present.

HONG KONG UNIVERSITY MEDICAL SOCIETY.

PRIZE ESSAY

“The Contrast between Modern Medicine and
Ancient Chinese Medicine.”

1. The competition is open only to undergraduate members of the
Hong Kong University Medical Society.

2. The essay shall be himited to approximately 5,000 words.

3. Essays to be submitted must reach the Editor, The Caduceus,
Hong Kong University on or before 15t March, 1934.

4 The prize winning essay shall be published in the Caduceus, if
sufficienty creditable.

5. Lissays must be typed with double or treble spacing.
6. The Society reserves the right to withhold the award.
7. The Editor’s decision shall be final.

M S —
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Review of Books

““ The Clinical Aspect of Chronic Posoming by Aluminum and Its
Alloys.”” By Leo Spira, .. Foreword by Prof. H. H. Meyer.
London: John Bale, Sons & Daniclsson Ltd., 1933. Pp. 28,
Price 2/6. |

" Experiment is the interpreter of Nature. Experiments never
decetve. It is the judgement that sometimes deccives itself because it

expects results that experiments refuses.” Leonardo da Vinci: “ De
Natura.”

The question of toxicity of aluminum and its alloys and salts
has become a matter of considerable public interest during the last
few years. Aluminum is third on the list of the most common con-
stituents of our earth, and represents nearly 9% of the total of the
globe. By modern technique the metal can readily be extracted from
its ores, and its properties of lightness, tenacity and ductility make it
extremely valuable for us as cooking utensils, for the canning of food
and for many other domestic uses. The amphoteric and hydrolytic
properties of its salts have led to its frequent use in baking powders;
an alum base, combined with a suitable proportion of phosphate, being
used in place of tartaric or citric acid. Tts use is increasing cumula-
tively as its price falls and new lines of utility are explored. Hence
the question of aluminum rtoxicity is of importance.

In the present book Dr. Spira makes a powerful attack upon the
use of alurminum in the preparation of food for human consumption,
whether it involves the use of alum salts or the mere contact with
aluminum cooking utensils. He describes various types of ** symptom-
complex ™ including impaired appetite, nausca, vomiting, passing
through graver complaints such as anacmia and low blood pressurc to
derangements such as cancer. By a process of elimination he deter-
mined that the effect was “ probably due to a mineral or metallic
poison.” (p. 6). He then climinated the aluminum utensils from his
kitchen. And the result? It is true that the described condition
was not entirely curcd by the elimination of aluminum utensils "
though some mitigation of the symptom complex was obscrved.  But
by the use of diet excluding tap water, and its replacement by mineral
water, and a liberal regiment of raw f{ruit, jacket potatocs and cggs,
the complex cntirely disappeared.

Now the analyses published by the reviewer and others have
conclusively proved that mineral waters contain considerably more
aluminum than natural tap water in the majority of cases, and that
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the aluminum found in the potato is almost entirely concentrated
in the jacket. Thus Dr. Spira appears to have defeated his own end,
and to have cured himself of the aluminum, poisoning by taking it in
much enhanced doses.

It is unnecssary to follow the author into his discussions on the
aluminum alloys, which, he points out, contain copper, sodium, silicon
and fluorine.  The toxic effect of copper is well established, and that
of fluorine has recently heen confirmed.  Morcover, Dr. Spira observes
that aluminum is made by a {usion process in cells lined with carbon,
prepared by baking coke with mincral oils—the very oils which have
becn shown to produce cancer in the human subject i applied over the
body over long period.  But how the cancerous propertices of these
oils survive a emperature if 1,000° C, and arc cc:nvcycd into the molten
aluminum, there to form a potential source of cancer among the users
of the material, is o matter which Dr. Spira does not explain,

The quotation cited from Leonardo da Vinci can be aptly applied
to this little book.  Dr. Spira proposcs, by means of his pamphlet con-
taining a report of six cases and a complete lack of scientific evidence,
to overthrow a mass of work which has been published 10 the scientific
journals of the world-—work that has never been seriously questioned
~which shows conclusively that aluminum, whether in the form of
the purc metal or its salts, is entirely innocuous to the human organism.
If the present reviewer were alone in this view, he would undoubredly
display some difhidence in denouncing Dr. Spira’s book as superficial
and unsound. But with the majority of scientific opinion on his side,

he has no hesitation in dismissing 1t as worthless,
K. M.

“ The Theory and Practice of Massage and Medical Gymnustics.” By
B. M. Goodall-Copestake.  Published by H. K. Lewis & Co., Ltd.,
136, Gower Street, W.C.i. Pages 332, 118 Hlustrations including

22 plates.  Price 12s. 6d. net.

To have run into the Fifth Edition in 16 vears shows not only
that therc is a demand for this excellent book but also thar there is 4
marked attempt by the author to keep it up to date and abreast of the

times.

As already stated the book is excellent especially the first sections
where the author has kept to the straight and narrow path of the
subject under discussion.  But onc cannot help wondering after finish-
ing reading it, whether it is wise to try and give massage students a
smattering of so much medicine ard surgery.  Pages are given up 1o
such conditions as anacmias, peptic ulcers, ctc., which are, one veotures
to suggest, slightly out of place in a beok for massage students,
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Similarly much space is wasted talking about Newton’s Law of Motion,
nerve fibres and so on. When all this type of knowledge is treated
in a book of this size it must of neccessity be treated badly, and one
is not surprised to find foolish statements such as * The brain is the
human centre ”” and if a limb does not fall freely on to the bed when
unsupported, *“ nerve tension is keeping it there.”

No, it would be better to stick to the subject matter of the book
implicitly, so that the massage student may lcarn massage and leave the
questioning of the confined patient concerning her lochia to the doctor
and nurse.

Nevertheless, the book is to be recommended especially to medical
people away from massage centres,  The volume is well got up and
the photographs arc excellent.

L T R

“ Whitla's Pharmacy, Materia Medico and Therapeutics ” 12th Edition
pp. xii—045; Figs. 16, Bailliere, Tindall & Cox. 7 & 8,

Henrietta Street, Convent Garden, London.

It is now over 5o years since the first edition of this book was
brought out and it is therefore no mean task for Prof. Gunn and his
two assistantd to try and bring this twelfth edition up to date without
the loss of the individuality of the original author.

The book is divided into 5 parts.  The first is devoted to Pharmacy
which is dealt with in cighty odd pages in great detail. Examples
of this detail arc the description of Isotonic Solution standards on page
72, standardization of sizc of powders on page 74 and percentage
solutions on page 8o,

The second part is devoted to prescription writing and the same
thoroughness 1s scen here cven to the extent of giving the reader a few
pages of rules of Latin syntax, It 1s however hard to unde-rstand why
the Groups of Therapeutic Agents arc in this part and not in Part IV.
which is devoted to Therapeutics. This part with its 0ccasmpal
prescriptions and up to datc notes should be of great \.faluc to senior
students (on page 369 the usc of the word ™ excreted ” in reference to
hydrochloric acid of the stomach should be altered).

Part V gives a long list of non-official remedies and index to
poisons, the book being completed with a good index.

The wwelfth is undoubtedly a worthy successor of the other editions,

L. T.R.
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