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BRUCELLOSIS
Dr. lswarya Babu P
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Sir David Bruce -L886 - Malta island - MALTA FEVER

Undulant fever

Zoonotic ds - sheep, goat, cattle

Occupational or domestic exposure

BRUCELLA - Obligate aerobe

fastidious, GNCB

)

Highly contagious febrile illness - BRUCELLOSIS
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r Undulant fever
r Malta fever

t Rock Fever of Gihraltar

; Epizootic Abortion
; Contagious Ahortion
I Ban$'s Disease
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B.Abortorc
Cattle and Carr*el

B. ntelltensls
Goat,Sheep,carnel
Most uridespread

Most virulent

B. sttis
Pie

Less virulent
m

B.Canls
Least crlmrrron
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B.cetaceqe

Dolphins, porpoises
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TRANSMISSION Food borne

Direct contact

Air borne

Person to person

SPREAD - Blood stream - disseminates to various organs

ORGANS - RE sys, LN, Spleen, Liver; Bone marrow
musculoskeletal sys, GUT
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FEVER

HSM ARTHRALGIA
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Typhoid like illness

cNs

Depression &
lethargy with

meningitis

Non specific sym

Cough, Pharyngitis

Abdominal pain,

Headache, Diarrhea,
Rash, Weakness

Undulating fever
- in between febrile

period ; afebrile
periods

Muskuloskeletal
symptoms -

Vertebral
Osteomyelitis

Septic Arthritis
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CULTURE

Specimen - blood, BM, CSF, joint fluid, other tissues

Blood - Multiple sample - 8-10m!/bottle, 2-3 times

during febrile period , b4 Abs

ione marrow > Blood - HiSh yield

rutomated blood culture lert
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BLOOD AGAR - Small smooth transparent

non hemolytic colonies

Gram stain - GNCB

Non motile

Catalase * ve

Rapid urease positive
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SEROLOGY

SAT - GOLD STANDARD TEST

Tube agg test
Detects lgM, lgG

Titre 1:160 - non endemic area
1:320 - endemic areas

2ME SAT Test - Destroys lgM
Detects lgG - Chronic Brucellosis

False -ve - Prozone

Blocking Abs
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ELISA - znd MC Serology method

. Sensitivity LO0%

. Uses cytoplasmic protein or LPS Ag

. Detects lgM, lBG, lgA Abs individually.

Dipstick Assays - anti Brucella lgM

PCR Assay - rapid, sensitive & specific

species identification
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Occupational hygiene

Farm sanitation

laboratory

Preventinn of fotrdborne
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AccIg,tlE

V using B.abortus 19 strain - cattle

melitensis rev -1 strain - sheep & goat

)-BA

LAV using B.abortus - Hurnan
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Dr. Dennis John
Senior Resident

Dept. Of Pathology $
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Clearing

I
,During dehydration wat€r
replaced b14 alcohol. ii

n tissue has been

The next step alcohol should be replaced by
paraffinwax, I i i

t As paraffin wax is not alcohol soluble, we
replace alcohol with a substance [n which wEX ,,is

soluble. This step is call clearing.
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Continu,rrr
ffi c]garing of tissue is achieved by any of the following

reagents:

r+'! Xylene
r"i Chloroforrn
'& Benzene
nd, Carbon tetrachloride
i"i Toluene

['i-$'{-e i; i',:' I, xylene jq cqnlmof ly used. srnall piece of tissue are
cleaned in 0.5 - 1 .hoyr; whereas larger (5cm ormore
thick) are cleaned in Z-4 hours,
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Impregnation witl'f Wax
* This is allowed to occur at meltins point

temperature of paraffin wax, whidtr is 54-60oC.
Volume of wax should be about 25-30 times the
volume of tissues.

ffi The duration of impregnation depqnds on size
and lypeq of tissu:€s and the clearihg agents
(:.rrt plOyed.

I Lonqer periods are required for larger pieces and
alsdfor'harder tissue like bones an-d sliin as
compared to liver kidhey, spleen,lung etc.
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Microtomy
t For ,l{ ,,,,'i,' ,,1,,,1 f,,ii,lir-.:.,.u,;'i; a glass knifg mountgd in a

microtome is used to cut 4-G um-thick tissue sectlons
which are mounted on a glass microscope slide,

I
mounted in an ultramicrotome is used to cut 50-nm-
thick tissue sections which are mounted on a 3-mm-
diameter coppe r gnd. Then the mounted sections are
treatedwiththeappropriate:,.,

I Frozen tissue embedded in a freezing rnedium is cut on
a microtome in a cooled machine caiied a gywat.
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Manual Staining

r In a small laboratory when a few, slides are
stained dallyn this is the method of choice.

: Although it is time consuming it Is economical.

: Different reagent containers are placed in a
special sequence and the slides are removed
from one container to another manually.
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How it works?
Hematoxylin

has a deep blue-purple color and
stains nucleic acids by a complex, incompletely understood reaction.
nuclei are stained blue,

Eos in
is pink and stains proteins nonspecifically.
cytoplasm and extracellular matrix have varying degrees of pink
staining.

if abundant polyribosomes are present, the cytoplasm will have a
distinct blue cast.

Well-fixed cells show considerable intranuclear detail. Nuclei show varying cell-type- and
cancer-type-specific patterns of condensation of heterochromatin (hematbxylin staining) that
a re d iagnostically very important.
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lntroduction to Endocrine pancreas

Q.Q cels:- lnsulin ) regulates glucose utilization in tissues and reducesblood glucose levels L,,

Q.q cels:- Glucagon ) stimulates glycogenolysis in the liver & increasesblood sugar

Q 6 cells:- Somatostatin ) suppresses both insulin and glucagon release

. Maior cells

Q Pancreotic
of secretion
motility

Pol tts (PP) Pancreatic Pol
!ntestina I enzymes and i

ypeptide ) stimulation
nhibition of intestinal
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lntroduction to Endocri ne Pancreas
o Minor cells

E Dl cells:- vasoactive.lntestinar porypeptide ) induces glycogenolysis
and hyperglycemia; also stim ulates gastrointestinal fl uid secretion
and causes secretory diarrhea

J ente roch ro moffi n ce I ls..- Se roto n i n
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Diabetes l\4eilitus
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Defi nition

o Diobetes rnellitus is d group of metabotic disorders shoring the
common feature of hyperglycemiq',

Robbins
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Epidemiology

. According to WHO ) 346 million people suffer from diabetes
worldwide

. India and China ) largest contributors

' Middle & low income nations > go% - diabetes related deaths
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Etiology

. Autoimmune causes

. Sedentary lifestyle

. Poor eating habits

Diobetes & Obesity ) Diobesity Epidemic
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Diagnosis

. Normal Blood sugar level ) 70 * L20 me/dl ( fasting)

f (.- r,.)

tttr,lt

lmpai red Glucose Toleran ce
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Diagnostic Criteria for Dl\4

. According to ADA & WHO:-

/ n fosting plosma gluco.se ) L26 mg/dL

/ .A random plgsrya glucose > 200 mg/dL (in o potient with clossic
hyperglyceinic signi)

/ .+Qoy( plgjma. glu.gose > 200 mg/dL during an orol glucose toleronce test
(OGTT) with o looding dose of 75 gm

/ n glycoted hemogtobin (HbALC) level z G.S%
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Diagnostic Criteria for IGT

r'A tasting plasma glucose between 100 and tz5 mg/dl ("impaired
fasting glucose")

r' z-hour plasma gtucose between 140 and tg9 mg/dl following a 75-
gm glucose OGTT

/Aglycated hemogtobin (HbALC) levet between 5.7% and 6.4%

)
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Diagnosis

' All tests except Random Blood Sugar repeated & confirmed on
separate day

lf discordance in values in two assays ) test with greater
abnormality considered as'readouti
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Classification

Ctronic Bancreatilis
hncreatectomyllrauma
ileoplasia

Llstic fihrmis
H*mochromalosis

Fibrocalculous parcreatQpathy

Acromegaly

Cffihing syndrome
Hyperthyroidism
Pheochromsyloma
Glucagonoma

Nicotinic acid

Down syndrme

Klinelelter tyndrome

Iumersyndrcme

Prader-Witlisyndrome

Hemmyh nudearfactor 1u (fftlFll), M00y3
Pancredic and duo&nal hommbox 1 (p0X0, M0Dy4
Hepatocyte nuclear factor 1[j (t/tfr&, M0Dys
Neurngenic difierentiatirxr tactor 1 (ttrftfi00t, MCICIyS

ilffiHkldiaMs 0clivating mu&tions in KlWt and Ag0ffi, encding
Kir6.? and $U81, resFc{vely}

Maternalg inherited diabetes and deafnes$ g$tCIO) due to mttmlmndrial DilA
mulatiom (ffiZaiA-+G)

DefecG in pn$rtsulin conyersion

lmulin gare muhlions

Matudty.0nset diabetes of tfre yurrng (MODY), causd iy rurhlions in:
llepalocyte nuclear lactor 4c rHlllF,l), M00Y1
Glucokinase (60fi1, M0Dy2

Type A insdin resistmce

Lipoatophic dhbetes

lnlections :

q{omegalovirus

Coxsackie B virus
ftngenital nrbella

Glucoc0rticoids

Thyroid hormone
lntefier0n-(r
ttotease inhibit0mi

$"adrenergic agonists
Thtazides

lmmum-mediated

ldiopaffrc

(0ilardinl

)

pancreath d$fects
0rnetic, syndrnme$ a$$CIuialsd nitfr diabetes

0e$htiunal diahffi msfiilfl$

to

{comhination ol2,
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Classification

' Type 7 DM;- autoimmune disease characte rized by pancreatic p cell
destruction and an absotute deficiency of insulin

' Type 2 DM:- combination of peripheral resistance to insulin action
and an inadequate secretory response by the pancreatic F cells
("relative insuIin deficiency")

.t,\
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Tebte 24*? Type I Vers{.rs Type 2 Diabete:s Melititus

Onset: usLi&lty childfiood and
adolescence

Onset: usually adult increasing
inciderrce in childhod ard
adol€ac6nee

Vast maiorier are obese (BO%)

lncreased bloo{l insulin (eartyy;
normal or rnodarate decrease in
insutin flatp)

No islet autoantibdies

I'ionkstotic hyperosmoilar r;orna
more (]omrTr(]{"}

lrlo HLA ftnkage; linkage to
candiCate diabetogenir: ancl
obesit'/-retated gentts I TCF7L2,
PPAR{;. ffo, etc.}

lnsulin resistance in p$r.ilrtreral
Ussues, lailure of cornpensation
by fl-c:ells

Hormal weight or weight lnss
praceding dirynosis

Progressivc decrease in insuliri leyels

Circulating islet autoantibod*es
(anti-ins;utin, anti-GAI), anti-ICAS1 El)

Diabetic kr*toacidosis in afrspnce ot
insulin ther;rpy

Gienetics
Major linkelge to MHC class ll Eenes;

also linkecl to potymarphisms in
CTL-A4 itrtcl PTPNZZ, and iasulin
gen€r VNTRs

Fatlrogonesis
Dysfunction in T cell satection and

regulatl0n loading to breakdown in
self-tolerance to lslet autaantigens

Muttiple otresitlr-associated factors
(circulattng nonesteri fied fatty
acids, infl4mrnatory mediatons,
adipocytokines) linhrd to
pathoclenesis of insulin resistance

:Mgry li', , t. ,,,
lnsulitis (inflanrlnatory infiltrate of T No ansulitis: amyloid depnsition incells and rnacrophages) isletsp-cell deptetion. islet atrophy Matrl lt_cr]il deptetion

Type 'l Odabote.l Type 2 lli{rt}sts$ MellitusMetlltur
Clinical
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Glucose Homeostasis

Sulfonylurea
rpc,cptor

<..

K* channel

depolarization

Figmre [4-28
through

GLUT.2

@
lnsulin

Caz* channel

ce2*

md sscrstipn. The influx of gr.rcme into S cdtp
init*ate* a cscada crf signaling errents tfuat

of storad insulin ($€€ text for details).

FIgrtlD 24-30 lnsusn a<:ttt:n on a t&rg€t cell. Tho rnatabolic ac;tiorns of inslanis.'"-lr rfttS r''omorirrg $ry.'.'gan *!trrrrr6s,s rry a..flv*tlrE $},,..,'.,onn syn|"lA 4,q" ;rrx-lcrlfrarxtring protsln syrrtf|€sis and fip,og€l-tG,is wnlte-innibitfrg iifrotyS= {s=.text). Dasl'r€,c, arrcFars rsFjf€ls€,rlt itrt€rrn€(ri6lt6 pft)t€rln'3 an<J trinctrng F)Eytr.rer€itfrat 6,ra hot srhorJvn irr tfli6 ov€rviBw cliagrrarn.
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Glucose
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Pathogenesis Of Type 1 DIV

. Auto immune disease

' lmmune effector cells against endogenous p-cell antigens

. Destnuction of islets

' Develops in childhood ) manifest at puberty ) progresses with age

. lnaccur s ) 'Juvenile diobetes, lnsulin - dependent Diobetes'

)
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Genetic Susceptibi lity

Pathogenesis of Type I

Environmental Factors

\
\1

CTLA 4
22

rt

F Hl-A eene clqster ) Chr.

. HLA.DR3, HLA-DR4
Haplotypes or combine

Concurrent DQB haplotype
) highest inherited risk

6p2J

heterozygotes

.55 l
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Pathogenesis of Type ll DIVI

' Complex disease ) genetic and environmental factors and a
proinflammatory state

\
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Genetic factors

Pathogenesis of Type ll DM
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Pathogenesis of Type ll Dt\4

#,

!")

lnsulin resistance

,*

Metabolic defects in Diabetes

B-cell dysfu,nction
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Obesity & lnsulin Resistance

Vasculature

Adipocytes

J-
Adipokines

Pancreatic
istet

--T__
FFAs

-__l

lnflarnrnation

[i-cell
compensation

p-cell
failure

{B

{.,} iJ
$-cells

-j\

o sss
+

+ ?

1

lnsulin resistanc€

lnsulin
secretitrn
by p-cells

\t
Norrnal

\T J
lncreased

a{ f
Decreased

tsltrod
glucose

Ntrrrnal to irnpaired
glucose tolerance

Diilbetes
rnellitusNorrnal
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B cell Dysfunction

. Lipotoxicity ) excess FFA compromise p-cell function

. Glucotoxicity > chronic hyperglycemia

' lncretin effect ) reduced secretion of GIP and GLP-I, hormones that
promote insulin release

. Amyloid deposition
filf^,
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Clinical Features - Type 1 Dl\4

. Triad ) polyu ria, polydipsia, polyphagia

. Diabetic ketoacidosis

- fatigue, nausea and vomiting, severe abdominar pain, a characteristic
fruity odo4 and deep, labored breathing (also known as Kussmaul
breathing)
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Clinical Features i Type 2 Dl\4

Apart from previous,

' Hyperosmolar Hyperosmotlc Syndrome (HHSI- severe dehydration
resulting from sustained osmotic diuresis

o Hypoglycemia

s5' I
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LEPTOSPIROSIS

HOVf TO DIAGNOSE ?

( P? l-'

{\&1
Dr, BIil'SY TIloiihS

lJD, rrt.i. , ir,:ii i,1 iaoG
[): ', l"L

Al,'tAtq lN!Itti;iL ()i f.'::rtilLL SCIENCES

AMALA NAGAR. IniiiuSiJR-630 555,55 +
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Leptospirosis is difficult to distinsuish from a number" of other diseases on clinical
grounds alone, llistory of pos*ible exposur€ is pararnount to eid clinical diagnoils.

l\!Y\
4.{ Dr. Bli'l'S\' 'f I IO ),iiiS

MD, FR(a., f-, '.: ,.1taOG

[)ii:]. r''.r-

AMALA lNSTlTil 'i , '.'i ,;-:iL SCTENCES
AMALA NAGAR, rHfriSSuR-680 555

O'-
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CLINICAT CASE

A care that is compatibf;e with the following clinicaldescriptionr

. Acute febrile illness with history of exposure to wilter andlor enyironment
mssibly csntaminated with infected animal urine with Af*Y of the fioltowing
iyrrptomr: Headache

r Myal8ia particularly Nssocirted with the catf muscles and lumbar region
r Arthrolgii
r f,cnjmnctival guffrrsinn
r Meningealirritttion
r Anuria or oligurir and/or proteinuria
. iaundice
: *lemorrhoges {frorn the intr*ines and lungs}
r Cardiac arrffihmia orfailura
r Skin ragh
r Gastrointegtinal syrnpton!$ such a* naurear vomiting, abdrminal pain, diarrhoea 

I
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CA$H OL#$$IF (il+

PROBABIT CAS6

A clinical case ANO positive 611$gAlother *apid teft$,

COilFIRhIIED CAST

A confirrnred case of leptospirosis is a suspected OR probable care with any one of
the following laboratory tests:

r l,llcmscoplc {glu$nrtlon Trrt {MAT},
For single iErum sperimen - titre E1:4O0
flor paired sera - four fold or gr€atsr riso in titre

. hrhive Pff, {ramples should be taken within 10clay* of disease onset}

. Foqltlve cutture ior pathogenlc leptcsplres {blaod samples should be taken
wtthin 7 days of onset and urinr sarnple after the X"0 th dafl

t Oemsn$trrtion of leptorpires in tirsues uring lmmunohirtodumical itelning
(e,S. in post mortem casesl

. ln plams urhere the taboratory capac8 is not well established, a Eai€ can be
considered as confirrned If tha resutt h poritive by 2 dlffiemnt rapld dlryno*lc
ttstg"

. Caser that require confirmation are;
i. Hospitalired slses
ii. Nl suspected lepto*piroris daath {ar€s
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lncreas* in S{eed Ur*r

Incr**ru in S*rum Sitirubin wtt}l
*rcnn*l rr mildly devrt*d SSPT anrl

SS*T *,d incrummd r,P{e
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Approach to Diag{iosis
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(
: Ssvere casfls are usually treated with high

doses of lV C-penicillin (2 fU units 6 hourly for
5-7 days).

. Less sever{* ca$es treated orally with
antibiotics such as doxycycline (2 me/kg up to
100 rng l2-hourly for 5-7 days), ampicillin or
amoxitillin.

. Third generation cephalosporin, $uch as
ceftriaxone and cefotaxirne, and quinolone
antibiotics may also be effective.

r Monitoring and supportive care as
appropriate, e.g. dialysis, mechanical
ventilation,
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lnhalational (Pulmonaryl anthrax
* also known as Woolsorter's disease
o results from breathing anthrax spores into the lungs.
* Earliest symptoms resemble those of a respiratory

infection such as mild fever and sore throat.
* After one to three days of acute phase, increasing

fsver, dyspnea, stridor, hypoxia, and
hypertension occur usually leading to death within
24 hours.
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Gastrointestlna I Anth rax
* results from ingestion of inadequately*cooked meat

from animals with anthrax.
u syrnptoms include fever, nausea, and vomiting, loss

of appetite, abdominal pain, bloody diarrhea, and
sometimes rapidly developing ascitis.

" After the bacterium invades the bowel system, it
spreads through the bloodstrearn throughout the
body, making even more toxins on the way.

" This form of anthrax is the rarest .
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lncubation period:
. Cutaneous anthrax occurs 1 lo 7 days

(usual)y 2 to 5 days) after spores enter the
body through breaks in the skin.

. lnhalational anthrax occurs 2 to 7 days (but
sometimes up to 2 months) after inhaling
large amounts of anthrax spores

'Gastrointestinal anthrax occurs 2 to 5 days
after swallowing spores
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Treatment:
u Cutaneous/gastrointestinal anthrax

- Cinrofloxacin, EgE!gi!!!O or doxrrcvqline are the
drugs of choice, usually given for 7-10 days. The
duration of therapy for gastrointestinal anthrax is not well
defined.
- lf the case is associated with a bio-terrorist attack
involving aerosolised anthrax where the risk is high,
eiprofloxacin or doxycycline are recommended and
should be given for at least 60 days.
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o lnhalational anthrax
' Recomrnended initial treatment of pulmonary anthrax is an
intravsnoue multi-dnlg reglmen of elther ciprof,oxacln or
doxycycline along with one or more agents to which the organisrn is
lypically sensitive,
- ciproftoxacin has been recorflmended on the basis of in vivo
{anirnal} findings. lt should be used in preference to doxycycline in
ca$e$ where meningitis is suspected because of the lack of
adequate central nsrvous system penetralion by the latter.

- After susceptibility testing and clinical improvement, the empiric
regimen may be altered. A peniclllin*bassd antibio$c, guch as
amoxycillln or amoxycilllnl
clavulanic ecid rnay then be used ts complete the course.

-Treatment should be continued for 60 day* ln a[ carss of
inhalatlonal anthrax.
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Synopsis

' lntroduction to Endocrine pancreas
o DM - Definition

- Epidemiology
- Etiology
- Diagnosis

- Classification
- Pathogenesis

- Clinical Features
- Complications
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Endocrine Pancreas

Four cells



( (

lntroduction to Endocri ne Pancreas

T



( (

lntroduction to Endocri ne Pancreas
rl':: :,

c

Dr. 1,:j r 'i I IUMAS
MD, FR'--i, i'''liB' MICOG

PRINCIPAL

AMALA INSTITUTE OF T'1I-DICAL SCIEIICES
^"iiliun-r.ile1R, T H R i s suR'680 555


