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rr. 0n May 9th, Dr. Charles
lrlin Qualifred 1913.

\rso:{. 0n May 6th, PhiliP
FX.C,S. Qualifled 1924.
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,! lllh Dr. R. Bodlev Scott on duty.
Mi. R, S. C6rbett on duty.
Mr. R. W. Ballantine on duty
Tenois: v. St. ceorges (A).

rr.1l5l Dr. E. R. Cullinan on duty.
Ilr. j. P. Hostord on duty.
Mr. C. Lanctofl Howet on duty.
Tcnni!:  v. U.c.H. {A)
Cricket: v. Roral Dental and Charing

. Cross Hospital (H).
tr'.l8t[ Iledical anit Susical Units on duty.

Mr. C. H. Ellis-on dutv.
Tcnnis i  v. Middlesex t iosoital 1H..
Cricter: v. Jcsters (H).

,tlr

rr' )lh Dr. Geoflrey Bourne on duty.
Ir lr .  J. B. Hume on duty.
! r ! .  r .  r .  Evans on OutV,

Tennis: v. nutwictr-Sctt""i (H).

q'..r.  r.  Evans on Outy,
uncrrt:  v. U.C,S. Otd Boys (H).
rennis: v. D lwi.h school (H).

!r llh Pr A, w. Soence on dutv.
Nr. C. Naudton Morsan bn duty.
I l . .R. A, Bowen on duty.
Lnc(et: v, lncornit i  (H).
rennis: v. Lond-on Hospihl (H).
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such torms, which compose a coBsiderable
reDertoire. Therein " the hide of a rhino-
ceios' enjoys a long-established usage, as
the ideal derogatory term to be applied to
the " thick-skinned " fellow who is imoerv-
ious to blandishment and censuIe ;like,
whose monumental stolidity is unilisturbed
by criticisrn and who rests impenetrably
armoured in indifference. Such a one fits
awkwardly into community life, wherein, for-
tunately, be is not over.abundant, tbough in
diverse walks of life in modem societies be
may be discerned among those who, of set
puryose ard from the humblest origitrs, hav€
attained the summit of worldly success.

The purpose of this notice, howcver, is not
a disquisition upon psychology or sociology,
but an examination of the factual basis for
the adoDtion of the rhinoceros as the classi-
cal embodiment of thick-hldedness, recalling
that some other animals (e.g., elepbant, hip-
popotamus" girafie) have sufficiently thick
skirls, yet have not been selected by custom
as exemplars. For it is pertinent to ask
whether the choice of the ilrinoceros in this
connexion is merely empirical or whether it
rests uDon a scientific basis and to determine
what distinctive physical characters of rhino-
ceros skin have so impressed naturalists and
hunters and influenced popular opinion.

Despite much information on the subject
ghaned from rhe flaying of wild or caprrve
snlmals, the final answer to these ouestions
must obviously be sought from the [istologi-
cal examination of rhlnoceros skin and t-he
discovery thereby of its exact intimate struc-
ture. The opportunity to undertake such ex.
amrnation was recently provided lhrough the
generous co-operation of two professional
colle_agues-tE. E. H. willians,;f Aru4 in
the West Nile Disrict of Uganda, and Dr.
D. B. Allbrook, oI the Anatoliv Depanmenr,
Makerere Medical College, Kampila. Both
these gentlemcn, indefatigable in sustained
enorts to procure rhinoceros material for the
writet's researches, have now increased his
debt of gratitude by providing items suitable
tor mlcroscopic examination-Dr. Williams.
q),_colqctlng in the field (under lhe geatest
drmcult,es) specimens of the skin and some
other orgaDs: -Dr. Allbrook by forwarding
blocks and slides of tbe coUected materia'i
after preservation and processing, The source
oF the specimens was an immature Whi[e
Rhinoceros (C€ratotheium simum). For the
nrst time, therefore, it has treen Dossible lo

study the histological natnre of rhimcfls
skin, of this species at least : that of the did
rhinoceros species remains as yet appueorJ'
unoeretmlneo.

Before detailing the resulB of itj nifio
scopical examination, it is cotryenjent t0 tr.
view that general knowledgo of *hoceror
skin gleaned from the observatiol of livirg,
and the flaying of dead, animals, which h6
formed tbe basis of its raditioral reDulalion

To one familiar with the snooth, $pplt,
hairv skin of most mammals. that of lbe lil'
ing ihinoceros appears to be "dead" and
inert-a dull. wrinkled (sometimes rubercu'
lated), hairless armour plating, Iosefiblil3
oak-bark rather than mammalian tisue. Not
onlv does it sive an imDression of crtnordo
ary thicknei, but exberienco demon$atd
th; dimculty of its pedetration save by sttfr
ciendy sharp or powedul weapons.

Uoon flavine. the detached hide is tound
to bL tremend5uslv thick. bealy beyond ct'
pectation and exceidinslv dilficihotna F'
iation. It mav weieh afubst a ton and requttr
i ao.en oi'moie-men io drag it ota tht
smoothest p.round. Its consisiency is th!
;i';';;;";;"ifi; iiJ.i "'I'ii 

i,a."r
attemprs ai Ioldin; (Hellec). so lhict xnx
iiiiJ-it it rtiili'linioiue iorteo andtbe
'3;"d 

't"' 
#;'i;;ii''""i,i"it*i-i"' i' '1

iurios) it lacks commercial valuc and rs tr

seryice to the taxidermist oDlY,

It is these Dronounced obvsical propl;1
of densitv. tfickness and' irelasticity $ll:'
have so causht the attention of naiunrlo
and collectois and have confened 0[.';
rhinoceros its unioue rcDutation in resnrl'
ii;'r'i{. 

*Tfr"";ilit"';rtli 
tio. or "htqceros" is theret6re iustified by geoeta| erF'

;;;; J ;;;';;;;'niiioe-oi'i;o.Lioo't "i fi;;i#i.. d;e" a'n"o"uiyieToing aten.r

, Microscopical suay, ot Wbile.jffi
skin sections reveals the structurar r ,.-
its distinctive Dhvsical DroDerties, in e r"':

;i;;;;;il'""ffiJniu'tioo oi t' t'o'
;6;..'i;;;;; ;:';ffi o*io or u, e,'*
bosiible feltine of Dure cbllagel 0bres nu;'
ever, it furtbei discloses tle ptEseflce-u^*-
dermis of hair tollicles, sebaceous !D'-,
speciatised apocrine sweat ebldt Slli;i;.vbssels.in fair abundance.. rlr.,,il,,j* ou,"covered, indeed, 10 be no inert. Irlere -..
wrapping, but instiad to be a protecute;il
sitive, excretory organ, of typrcaxY "
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epidermis=1 mm-
sua$m corneum,. . . . . . . .

, ,  luc idum . . . . . . . . .
', granulosum i
,, germlnauvum I

dermis: l8 mm.

lirn constitution though specialised in certain
t]a culars in contormity with the atimal'r
hode of life. (As anticipated, sectioning of
tfie skin-blocts proves difrcult, and the best
sections obtainable measurc 15-20r, thick)-

Ile heavily cornifled epidermis is unex-
fcctcdly lhin (averaging I mm.), although in
regions of the body not examined it may be
rhicker: it has the classical component lay-
ns and sends down into the dermis hair fol-
licles, sebaceous glands and peculiarly large
aoocrine swear dands. The dermis is 18-20
times rhe thickn-ess of the epidermis. A sec-
ti0n of the datively thin belly skin yields the
Iollowing mensural details: -

15{

hairs discovered freely proiecting. A dislincl.
if scanty, equipment of projecting body hain,
becoming less obvious with increasing agc,
has been noted by Bigalke' in a young Whitc
Rhinoceros. It may be that such projccting
hairs are dulv removcd bv the repcltcd fric-
tion of mud-6arhing and iolling,6r that thcy
are shed naturally since any extcrnal hair.v
coat is rendered suDer{iuous bv the thickncss
botb of the dermii and i$ u;dcrlying sub-
cutaneous fat,

The sebaceous glands ars telativcly small
and feebly developed: they are of pirifornt
appearalce and tend to be anangcd in singlc
pairs around individual hair folliclcs.

The ordinary, small type of swcat gland is
not found in anv of the sections sludicd. ln.
stead, relativelv enormous apocrinc swcot
glands (recallirig those ot hirman axillary
skin) are an obtrusive histological fcrturc.
Thare large glards, not particularly numcr-
ous in the sections examined. occur in thc
suDerior Dart of the demis as coilcd nct-
works, disposed in open basket fashion
alouod the bases ol the hair folliclcs, cach
gtand baving an individual blood supply.
Their ducts spiral surfacewards, being fairly
caDacious in their intn-dermal, but ntrtowcr
in-their inra-€pidermal, extent. Both thc
slands and the ducts are closclv surroundcd-bv 

numerous mvoeoithelial cclls of rcmrrt-
a6lv larse size. whiih constitutc a distinctirc
anci une-xpected structural featurc. Thc l3tgc
apocrine sweat slands arc wcll vrsculariscd
by cutaneous visels vhich pietcc lhc dccp
aspecl of the dermis (through I mm. widc
" foramina') and divide freely within this
laycr to gain the individual glands.

Thus rhinoceros skin (in tbis sttccics st
lcastl is tvpicallv mammalian in conslilulion.
but is fu'nitionilly specialised in rcspct of
its dermis and iti sweat gtands. Physiologi'
cally, it is a highly actilc organ, subscn'ing
tactile sensation, the Drelention of hcaGloss
and the elimination oi body fluid in cxactly
comparable fashion to lhe stin of any olhcr
mammat.

Since structure is but tlc morphologicll
erpression of function. thc la4c rpocrinc
s$'eat glands vith their huge myocpithelial
cells call lor intcmrctation in terms of thc
animal's physiology. In the White Rhino-
ceros, as in other pcrissodactJl mammals. un-
wanted body lluid is dischargcd a5 s$cat or
urine. The daily urinary output of (his crc!-
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0.25 mm.
0.5 mm.
0.25 mm.

In olher situations the stratum cotrleum
qrals or exceeds in thickness the stratum
lhlpighii. The stratum lucidum is not
aeryryhere apparent. The stfatum granu-
Icaum is some two cells thick. Small
tttelanin granules are present in the stratum
coneum.

The extraodinarily thick dermis is a felt-
ing of dense collagen fibres. running in all
dilections relative-to lhe surface- 

-lr 
con-

lains no admixture of elastic fibres, any such
present in ths sections beine confined io the
$alls of the skin arterioleJ. lt is this ex-
tremely thick, non-elastic dermal laver which
accounts for the characteristic phylical pro.
tsnies of rbinoceros skin.

The hide is attached to the dedDer struc-
lures by a non-resistant superficial fascia
Frmitling facile removal ot ihe skir. This
Iaicr is uniformly rich in subcutaneous fat,
rhich in adult animals is a sood inch thick
0n Ihe back and Iwo incbes thick on rhe
bellv. C-onservatioi of the bodv heat is thus
alsur€d by so substantial a.l insulating layer.

. Tbe. presence of hair follicles containing
In their depths the stumps of bodv hairs G
nole*orthy. since the animal is gendrally des-
cribed as lacking body hairs sive for those
cl the e)elashes and of the ear- and uil-
lrrrges, In certain plac€s hair-shafts extend
Iunher up the follicles, some of them even
Itiching the borly surface. Nowhere gre

I
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turc is not known and would app€ar almost
imoossible of accuratc assessment, even in
tbe case of ihe captive specimens at present
livins in zoolosical qardens 0.ondon, Ant-
wem] Pretoria).- This- is because of the pecu-
liar-mode of micturition, which consists of a
discontinuous series of partial bladder con-
tractions, at irregular intervals, during the
animal's progress around its teffitory. Swe-at
output must complement drat of udne, and 3
ceriain (but as yit unknown) degree of reci.
irccitv must obtain between the two. But
iacitiirnatty, so large a beast as the rhino-
ceros has need of some active mechanism
whereby body fluid can be discharged sud-
denly and copiously, as after severe exercise,
in order to obviate a deleterious rise in body
temperature. Norma\, the White Rhino-
ceros moves about in cool, dull or cloudy
weather only, and avoids bright sunshine.
When pu$ued on a hot day it can be seen to
sweat, and Coryndort" has reported the sud-

den drenching with sweat of a $ruggtbg
young animal-a discharge so profuse as ro
simullte its dousing with a buckedul ot
water. These facts suggest that the body lem.
perature remains, and must be maintained.
at a fairly consiant level, and that machine$
of some sort is necessary to ensure the occa.
sional sudden release from the bodv 0f c0n.
siderable quanlities of fluid in the form ol
sweat, Such machinery is obviously to hand
in the large apocrine sweat glands ind in tle
enormous aod numerous myoepithelial alls
which are so striking a feature of tbcir
stfuclure.
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A CASE OF HASHIMOTO'S DISEASE

by D. I/VEITZMAN

TsE TyprcAL clinical picture of Hashimoto's
disease is that of a miildle-aged woman, with
a goitre of recent ooset, and 

-who 
may or may

not nave myxoedema (Luxton, 1957). The
serum proteiDs are usually abnormal, with
an Increase in gamma-globulin; itr cotrse-
quence, abnormal flocculation reaclions are
obtained with thymol and zinc 5ulphate, ex-
actly as in liver disease. The thrioid itself
is.infiltrated with lymphocytes and plasma
cells. Recent work (Roitt et al, 1956) hssjndicated that lbe disease process is the re-
sulr of auto-immunisation.- Animal exDeri-
ment (Witebsky. 1957) has shown that tliyro-
grooutrn ls anligenic: release of this sub_
strance.into the circulation, following injury
to.or diseasc of the thyroid gland, can pro-
voJ<e antibody formation. Ind=ividuals natur-
auy vary ln their capaclty to produce thyroid

antibody: sbould this reach a high fitn, a!
antigen-antibody reaction takes place i! tir
ftyroid with destruction of normal hktologJ
and its replacement by lympbad€noid titrur
The presence of circuiating thyroid antibol!
carl 6e demonslrated by 

-the - 
teihniqre 0i

Doniach and Roitt (1957). Thyroid ennc
and the Datient's serum are susDe0ded sefr-
atelv in'aaar with a neutral zbne of sdict
betri,een 1Fig. l). Thyroglobulin aod serrrn
graduaily difiuse into and rlleel in the $l:rl
zone: if thvroid aitibodv is Dresent in ltr
serum, precipitation occuis with the fornr'
tion of an opaque white ring.

It is tbus apparent that any form of lIFfll
disease or injury may be followed by tf:
subsequent development of Hashimot0's drs'
ease provided that thyroid antibody is foflnu
in high titre, althoui"h it is uncimrnon ['r
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