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collapse. In order to do this, bioi)sies of skin will be perl~ormed on I.
patients who h3.ve been admitted to the Pediatric Department, S:.riraj Hos-
pital. Biopsies \fill be obtained from infants and children of the same
age gro~p. Clinical records will be !Jrepared. Blood will be drawn for
laboratory studies to include a hemogram, liver func-Gion test, coagulation
status, and paired autibody titers for dengue virus and chikungunya viruses.
Results of the urinalysis, stool examinaGion, bone marrow ex~nations,
will be l~ecorded. -T-: ; biopsies of the '-skin ~Till be taken with a skin punch
and will be fixed in i'ormalin and osmic acid and iuenched in either d~
ice acetone or isolJentane li(!uid ni trogen. r~utine and special stains will
be don~ on formalin fixed tissue and the frozen tissue will be used for
enzyme studies. C~ostat sections will be stained with fluorescent dengue
antibody. No biopsies have been collected and no results or conclusions
are ,,-ailable.
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Ob.1ectixe: Studies on the Pathology of 'rhal Hemorrhagic Fever conducted
on fatal c9-ses have shot-m thl'ee basic things. ,i~Jamely: 1. VaSGulal'
changes, 2. reticulo-endothelial chant.es and 3. hep~.tic changes. The
objective of this studt is to J:urther elucidate the vascular changes wllich
include diapedesis of red cells into, l)eriva~cular tissue', edeIn,3. of the

,,wall 
of small blood vessels, perivascular infiltration by round cells, and

effusion into serous cavities.
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Description; Physiological studies have revealed that some 12 to 24 hours
before the peripheral vascular collapse in Tllai hemorrhagic fever, there
are evidences l~inting towards a generalized capillary damage. The tour-
niquet test becomes positive, petechiae appeal' and a gradual hemoconcen-
tration takes place while the plasma volumes Jecrease. 'fhe packed cell
volume is slightly reduced while there is a minimal evidence of cardiac
disfunction. Thus, it seems that a de~rease in ;?lasraa: volume rather than
a loss of blood, or cardia~ failure is probably the ,-aost important cause of
the peripheral vascular collapse. In fatal cases, additional evidences sup-
porting this hypothesis 'oi' vascular disfunction have been obtained through
the study of adrenal glands which show overshelmin~ chan.~ es in the zona
glomerulosa which :nay occur as a ~'esult of the lowering of blood volume
au~~enting tl~e effects of aldeosterone.

In a study of the chan[es in lymph nodes obtained from three cases of
hemorrhagic fever done elsewhere, during "Ghe begillning of the rGcovery
period proliferation of endothelial cells of the vessels in lymph nodes
has been described and may reflect the recovery of the vessels l~rom previous
injur.f .

Clinical and virological studies have shown that dengue and chikungun-
ya viruses are related to the disease in Thailand, however, serious cases
of herno~rhagic i'ev3r with peripheral vascular collapse are pro,~)~bly caused
only ~ d~ngue virus, while -mild cases may be caused Py chikuhgunya virus.
Thus, it appears that "i:.here may be a diffe11ence eitl'ler in "the <;tegree or
the character or both of the vascular injury between the t\.fO viruses.

'rhe pathogenesis of the vas.~ul~ injury is uncerta.iri.~ .£he possibility
that the vascular injury may occur as a direct e.i.'i.~ect of: viral multiplica-
tion in. the endothelial cells and a viral release from these cells has to
be considered. :utother possibility is that tlle damagc to -the walls of the
vessels may be due to the deposit of antigen and an'Gibody complex from tl~e
general capill~jr bed. 'fhis hypo'~hesis is supi~rted Qy the fact that tl~e
vascular disfunction occurs towarJ the end of viremia at tl~e time when
evidence of active antibody formation are apparent.

As it is not possible to study the blood vessels of the visceral
orgal1S, -t.he skin ol'i."ers -t.l1e most accessible tissue for study i.-The c~1an[:es
in --the skin may reflect the pattern elsewhere in the body. iJiopsies of

.the skin will- be ;:Jerformed on {Jatients who are admitted at the- Department
of Pedia't.rics, Siriraj- HoS1Jital, with a clinical diagnd~is of 'Thai hemorrha-
gic fever. 'l11e biopsies will be obtaIned in the suspected cases during
the various stages of- the disease, na.n'ely:- ~jrerla, shock and recovery.
If possible, repeated biopsies will be performed on -~he sw~e- individuals
at intervals iil order to observe the changes at uifferent clinical sta~es.
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In addition, clinical and virological studies will be perL'ormed and.
recorded in a central registry for correlative analysis. Control biopsies
of the skin will be obtained from infant children of the same age groups.
'The biopsies will be taken by a punch biopsy method. Blood for laboratory
studies will be drawn on the day the biopsy is done. 6erum will be sepa-
rated and frozen for paired antibody studies. Th\3 last specimen for the
antibody studies Will be obtained on the day the patient leaves the hospi-
tal. The laborato~J studies. will include: hemogram, transaminases, pro-
thrombin time, bleeding tim~, coagulation time, ~)aired ~tibody titers for
dengue viruses, and chikungunya viruses, urinalysis stool examination, bone
marrow examination and platelet counts.

,
Pathologic studies will be done in four areas, a portion oi~ biopsy

will be fixed in neutral formalin lor routine sectioning and embedding.
This tissue will be stained with hemotoxylin and eosin. IJLcian blue perio-
dic acid Schiff, phosphotungstic acid hemotoxylin, Giemsa and Fuelgen or
1"1ethyl green pyronine stains. A second portion of the biopsies will be
quenched either in dry ice acetone or in isopentane cooled with liquid
nitrogen. Sections will be cut in the cryostat and stained for alkaline
phosphatase, adenosine triphosphatase, DNP-diaphorase and succinic dehy-
drogenase. Third, a tiny portion of the biopsy will be fixed in osmic acid
for electron microscopic study. In connection with this portion or the stu-
dy, it is hoped to send one of the investigators to Armed ForGes Institute
of Pathology for additional training in electron microscope techniques.
Finally, cryostat sections will be stained with fluorescent anti-dengue or
fluorescent anti-chikungunya antibodies.

.
In the analysis of the material, attention will be paid to pathophy-

siologic features of '~he blood vessels; constriction or dilitation at
different staf.es of the disease, changes in ~ndothelial cells, trapping
of leukocytes, sludging or erythrocytes, diapedesis of e~throcytes and
infiltrates of leukocytes in'Go the tissue. A semi-quantitative estima-
tion of the nucleia:' acid in endothelial cell~\of;ill be m~de. .~~terations
in the ground substances li1' the skin, number 01' mast cells, and degranua-
tion of mast cells will be noted. Altera'cions in the pattern of enzymatic
staining of vessels walls will be searched for. A concentration of,
absence of gamma globulin or complement anJ viral m1tigen on vessel walls
will be looked for.

Pro~res~: 

No biopsies have been coJ.lected at present, and the materials
lor the study are bein6 collected.

Conclusion: IlTone
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