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A PHOTOMICROGRAPHI¢ STUDY OF INCLUSION BODIES
~ Sangad Garnchana Goonchorn
M.R.C.S. (Eng.), L.R.C.P. (London), D.T.M. (Liverpool)
( Dept. of Pathology ) .

Although modern equipments and
more accurate methods are available for
studying virus diseases, the detection of
inclusion bodies still holds an important
place among laboratory methods of diag-
nosis of virus conditions. The following is
a photomicrographic study of certain types
of inclusion bodies, as they may appear to
the student of pathology, whose connec-
tion with the case is probably only through
the medinm of microscopic slides. The

title of the subject is an acknowledgement
of my deep gratitude to Dr. Sood Saeng-
vichien, whose skill and industry in pro-
ducing these extremely fine photographs
will be apparent to keen observers. To
M. R. Chananvat Devakul I am much in-
debted for a large amount of material ob-
tained in animals. Tissues received for
biopsy from responsible officers of various
institutions are indicated in their proper

places with many thanks.

Mafters of particular importance con-
cerning the preparation of this study are
the technical aspects of photomicrography

" and of staining methods. Chapters might .

be read and valuable time spent on these
matters. I can only recommend those in-

‘terested to the expért. attention of the Head

of the Department of Anatomy, whose
practical help is to be valued more than
all the books combined.

With regard to section staining, it is

my opinion that, for diagnostic pnrpﬁse
and where material other than experimen-

tal is dealt with, special measures. have
little advantage over routine methods.

‘What little superiority might be obtained

is hardly worth the extra care and trouble.
Specimens here provided are prepared

exclusive]ly in the simple laboratory
routine; whether good, bad, or indifferent,

they speak for themselves.
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After entry and multiplication of
viras in susceptible cells, degenerative
.changes develop with the formation of
complex structures in the cells. These
structures are a characteristic feature of
many virus diseases, and are called in-
clusion bodies or virus inclusions. The
‘bodies were known long before virus was
dreamt of, for over a hundred years ago mol-
luscam bodies ‘were described by Hender-
son. In 1886 Loeffler and Pfeiffer demon-
strated minute bodies.in smallpox which
they thought .resembled protozoa. Fol-
lowing the report of Guarnieri in 1892,
these smallpox inclusions have taken on
his name: Negri, in 1903, described intracy-
‘toplasmic bodies in the central fiervous
system of animals dying from rabies. Pro-
" wazek and Halberstaedter,in 1907,described
inclusion bodies of trachoma, which were
seen to contain elementary bodies. At a
later date, Lindner observed large swollen
forms of trachoma elementary bodieé, the

_ so-called initial b6dies of Lindner. Thus- .

in the same epithelial cell affected by the
trachoma virus, inclusion bodies may show
both the initial and the elementary bodies.

The exact nature of inclusions is not
known. That they are associated with many
of the' diseases of filterable virus is now
an established fact. Indeed in many
diseases they are regarded as pathog-
nomonic. However, many virus diseases
do not cause inclusions in the host cells.
Cowdry remarks that inclusions are the
fingerprints of a special and limited group
of viruses; and virus, like ‘human beings,
may act without fingerprint. According to
Lipschitz inclusion bodies consist of the

_bodies first enter the «cell,

L0
MIATNY

yirug itselfand are found within the affected
cell as a result of the infectious agent:
Smith, Goldstein, and others iegard them
as the product of a reaction between the
virus and the cytoplasm of the cell.- It
will be seen that both views are correct.
The chemical nature of  virus in-
clusions is not known;undoubﬁedly it varies
from type to type. Study of inclusions by
verious methods has shown them to be
infective. “ It is probable that the most
feagible explanation of the composition of
the majority ofinclusions is that elemghtary
Sometimes
reaching the nucleus, and then proliferate
to form a colony. The cell itself reacts and

“produces a covering which gives the in-

clusion a more or less homogeneous ap-

~ pearance.” Certain types of inclusions, for

example trachoma, contain mucoid non-.
staining material, which surrounds elemen.
tary bodies. This produces the halo zone
effect seen in stained films or sections,

Not only does the composition of in-
clusions vary, but their location, shape,
gize and staining reaction may bé ‘quite
diverse. Inclusions that appear in the

‘eytoplasm of cells are called intra-cytoplas-

mic ; those that appear in the nucleus are
known as intranuclear. Inclusions are
eosinophilic or Abas'ophilic"m their gtaining
reaction. The morphology of inclusion
bodies is summarised according to van

- Rooyen and Rhodes as follows:-—

Intracytoplasmic:—

1. Eosinophilic inclusions. These
may be spherical, oval, elongated or

triangular, measuring from 5 to 20 micra.

~ Farly forms are smaller and appear granular
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or ol‘nmpe‘d- together to form aqu;phous‘
bodien, These bodies usually appear more
or less homogeneous. The Guarnieri in-

oln,sidns ~.of. variola-vaccinia group, the

Negri bodies of rabies, etc., belong to this

group.

2. Basophilic inolusions are usually
formed by large numbers of minute-elemen-
tary- bodies, ‘Which may fuse together to
form a large circumscribed compact baso-
philic structure, or be distributed evenly
ag disorete blue granules in the cytoplasm.
Examples are given in granulqnpa ingui-

nale, and sarcoidosis.

Another type of inclasions occurs in

certéin diseases such as ﬁrachoma and lym-
phopathia venereum, in which there is a
chapge in staining property in the process
of development. In the early stages the
young inclusions assume ‘basophilic cha-
racter, but later become acidophilic.

Intranuclear Inclusions:— According

to Cowdry this type of inclusions posses-
ses the following characteristics: eosino-
philic staining; presence of unstained halo

between inclusion and nuclear membrane;

and margination of basichromatin on the

nuclear membrane. He classifies intranu-

clea‘rlleétions into types A and B. Type A

inclusions are either amorphous, granular,

or occur in rounded masses. The nuclear
material is severely disorgaunised, and the

basichromatin collects on the nuclear mem-

brane. Tissue reaction is rather severe in -

the neighbourhood of type A bodies. In type
B tissue reaction is less and there is no
margination of basichromatin.

Inclusions, or structures resembling
virus inclusions, have been found in tissues
of persons in good health, or sdmeti'mes
in tissues in diseases for which no virus ig
responsible. Pseudoinclusions are met with
in inflammatory comnditions, in which
phagooytes are observed containing in
their cytoplasm necrotic débris, béeteria,
fragments of red blood corpuscles or e'veﬁ
lymphocytes. Apart from these, it is saig
that certain chemical substances when. .
innoculated into experimental 'animals
produce inclusions. Prolonged electrical

stimulation of nerves has been known to

cause intranuclear inclusions in nerve

cells.

In the sections demonstféted. in-
clusions might be arranged in the following
classification 3= '
Intracytoplasmic
(A) Eosinophilic: (1) Rabies.

(2) Experimental rabies.
(B) Basophilic: (1) Granuloma inguinale.
(2) Sarcoidosis. :
(3) Elementary bodies of
féwl pox.
Special group : (1) Trachoma.
(2) Lymphopathia

venereum.
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Intranuclear : Infectious canine hepatitis.
Intracytoplasmic and intranuclear:

(1) Vaccinia in buffalo.

(?) Vaccinia in

developing chick
embryo.

(3) Distemper.

Summary -

Inclusion bodies’ are intracellular
structures which vary in their location,
shape, size and staining reaction. Some ap-
pear in the cellular cytoplasm, others in-
tranuclear. A combination of these two
types is found in few diseases. Granular or
amorphous forms are seen, staining either
eosinophilic or basophilic. Certain types

possess a peculiarity in changing their

ot a < 14 &4 - 1
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staining property in the process of deve-
lopment,.

It is known thdt virus cduses the
formation of these bodies; 'ye"t, in some
virus conditions, they are conspicuous Ey
their absence. They may sometimes be
found in normal healthy tissue, or in tissue
which suffers from nox-virus disease. Fur-
thermore, structures resembling inclugions
could be-prbduced experimentally by phy-
sical or chemical means. Pseudoinclusions
also contribute to the confusion.

It may be said, without fear of con-
tradiction, that such a complex subject
deserves Bpecial study, and ihat facilities
and equipments might be made available

for men to be trained in this branch of

pathology.
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1. Rabies, Spotted deer 4. Lymphogranuloma inguinale

Intraeytoplasmic (Negri bodies) Intracytoplasmic inclusions

2. Experimental rabies, Rabbit . .
3. Barcoidosis

Intracytoplasmic inclusions .
Intracytoplasmic elementary bodies

3. Pigeon Pox 6. Fowl Pox
Intracytoplasmic inclusions ~ Borrel bodies

7. Trachoma
Prowazek—Halberstaedter bodies



11. Vaccinia

. Lymphopathia venereum Intracytoplasmic and
Intracytoplasmic inclusions intranuclear inclusions
(Gamma—Favre and Miyagawa) (Guarnieri bodies)

12. Experimental, vaccinia

Nasal septum, chick embryo.

10. Infectious hepatitis canis
L 13. Distemper

I nuclear inclusions :
REEAHHCIERE Tnoi068 Intracytoplasmic and Intranuclear

inclusions
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( Abstract of the fore—.going report )
TEMPORARY QUININE AMAUROSIS
- A CASE REPORT '

Chamlong Harinasuta

M.B., D.T.M. {(Calcutta)
(Dept. of Internal Medicine)

A thirty—two year old man was
admitted into the S.ir‘iraj Hospital on
Sept. 23rd 1949, complaining of blurring
of vision and partial deafness for four-
teen days. The illness started two and
a half months previously and consisted
of persistent fever with occasional chills.
Diagnosing himself to be suffering from
malaria he began taking ten to thirty
grains of quinine daily. He also requested

a friend, an unqualified medical asgistant,

to inject quinine repeatedly, thus receiv-

ing thirteen doses of ten grains each.
.The treatment lasted nearly two months
during which 730. grains (about 48.7 gm,)
were administered. The pétient also took
paludrine and atebrin, but only in the-
rapeutic doses. After the last dose of
-quinine he developed symptoms attribu-
table to cinchonism, viz. palpitation, tin-
‘nitus, disturbed vision, perspiration, dif-
ficult speech, subnormal temperature and
finally deafness and blindness. The
.amaurosis and anacusis were complete
-during about forty—two hours, then began

‘to improve slightly wunder supportive

treatment. Fever and other general symp;
toms persisted until admission. Physical
examination revealed slight icterus, with

the liver enlarged four fingerbreadths

below the right costal margin. Vision

wag still blurred, but tinnitus was only
slight. There was moderate fever. Blood,
urine and fecal findings were not signi-
ficant. The diagnosis was amoebic liver
abscess wilth quinine amaurosis. Later,
creamy chocoiate pus was obtained by
liver puncture. Eighteen days after the
onset of blindness the vision was found
to be. 6/24 for both eyes; the visual
field was punctiform, and the eye-ground
revealed post—neuritic optic atrophy. The
ears were essentially normal. Kahn test, -
lumbar puncture and eoentgenography
of the skull yielded negative results.

Eleven days later the vision improved

to 6/6, but the visnal field remained

unchanged. The liver abscess wags. treated
with aralen. The patient was discharged,
improved, on the thirty—eighth day of
hospitalization, when the field of wvision

had enlarged to 0.5x0.5 em. On re-examina-
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tion two and a half months later the gis was attributable to the prolonged ad-
optic disc was found to be normal and minigtration of quinine which in this
ten months later still the visanal field case was entirely unnecessary, as the
embraced an area half ag wide as a patiént was suffering from amoebic liver
normal person. . abscess and not malaria.

The author believes that the amauro- (Seven references.)
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( Abstract of the fore—going article )
PHARMACOLOGICAL STUDIES
\B NOTE ON RAUWOLFIA SERPENTINA

Trakul Kitisin

M‘ B'

( Dept. of Physiology )

The root of Rauwolfia gerpentina
is 8 well known indigenous drug, being
employed in India as a sedative and in
Siam as antipyretic. The chemistry and

pharmacology have been studied by a |

number of workers in Tndia and also in
Siam. In tbis country the drug is reputed
to be highly effective in increasing the
body weight by stimulating the appetite,
for which there seems to be no plausible
reason from the pharmacological stand-
point. THe author undertook to -clarify
this by means of two series of experi-
ments, The first concerned action on
gastric motility. Isolated frog stomach

responded with increase in amplitude and

decrease in frequency, the tonus being -

unatfected; the effects were unaltered by
previoas addition of atropine. In unanes-

thetized trained dogs intravenous injec-

tion of 5 to 10 mg. of the total alkaloids
briefly but definitely increased the to-
nicity and peristalsis of the stomach
(balloon method); atropine abolished the

effect on the peristalgsis but not on the

tonus, The second series of experiment®

dealt with amount of food ingested and
rise in body weight. The experiments
were made on young mice, kept on a basal
diet, The powdered drug was made into
small pills each containing 1.0 mg., and
fed to a group of twenty mice. The food
intake and change in body weight were
compared with those of a control group;
the result was essentially negat.ivé.

The author coneludes that the ex-
periments are not sufficient to account
for the particular use of the drug, and

further investigation is indica ted.

(Two references)
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