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Sterilization

Culture Media

Pipette Tips

Plastic Rubber Cotton

Foley's Catheter Cotton swab

• Most   CM   

• Serum / Egg CM

 LSS  LJ

GENERAL MICROBIOLOGY



44

Microbiology 

DBMCI OneShot • Vol-2 • v4.0 • 2026

Disinfection

Endoscope

    

Blood Spill

Hands

All scopes 

except 

Laproscope and 
Arthroscope
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Morphology    Capsule

Polysaccharide Capsule

 • Pneumococcus, Meningococcus, H. influenzae b

Polypeptide Capsule

 • Bacillus Anthracis

Hyaluronic acid Capsule

 • Streptococcus
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Morphology  

Cell wall
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Morphology  Fimbriae/Pili

Microscopy

Bacteria causing UTI

Thick organisms

Bright Field Microscopy

Thin organisms

Phase contrast microscope

Dark Field Microscope
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Culture Media Transport Media

Culture Media Enrichment Media

Keeps stool pathogens alive

Transport media

Keep stool pathogens alive

Buffered Glycerol salma

Cary Blair 
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Inhibits Stool Commensals

CULTURE MEDIA

Enrichment media         inhibits    stool commensals

Alkaline Peptone H₂O

Selenite -F
   brotte

Tetra thionate
      broth
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Biochemical Tests

Catalase test  No bubbles  - ve

Catalase test -ve   

NegativePositive

Catalase test       bubblesĺ�Ye

Catalase-ve

BIOCHEMICAL TESTS

Oxidase test ĺElXe FoloUĺ�Ye

O[iGaVe �Ye

XUeaVe teVt ĺpink FoloUĺlYe
YUeaVe tYe

Negative Positive

�Ye�Ye -ve

-ve

NegativePositive

Catalase test       bubblesĺ�Ye

Catalase-ve

BIOCHEMICAL TESTS

Oxidase test ĺElXe FoloUĺ�Ye

O[iGaVe �Ye

XUeaVe teVt ĺpink FoloUĺlYe
YUeaVe tYe

Negative Positive

�Ye�Ye -ve

-ve

Oxidase test  blue color  +ve

Oxidase +ve 

          

Urease test  pink color  +ve

Urease +ve   

          

NegativePositive

Catalase test       bubblesĺ�Ye

Catalase-ve

BIOCHEMICAL TESTS

Oxidase test ĺElXe FoloUĺ�Ye

O[iGaVe �Ye

XUeaVe teVt ĺpink FoloUĺlYe
YUeaVe tYe

Negative Positive

�Ye�Ye -ve

-ve

Coagulase test  coagulum  +ve

Coagulase +ve 
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AST - Antimicrobial Susceptibility Testing

KIRBY BAUER'S Disk Diffussion

E-Strip

AGAR/BROTH Dilution
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T-cell

TcR

T cell

Į ȕ

Į ȕ
Į ȕ

Į ȕ

V V

Peptide antigen

Superantigen

Antigen 
binding 
groove

Lateral 
Side of 
β chain
   of
MHC-IIAPC

MHC-II  MHC
class II

Super Antigen

→ TSST/ Pyrogenic exotoxin   

→ Enterotoxin  

Between 
α and β

IMMUNOLOGY
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Antibody  Plasma cells (Activated B cells)

Org Symptoms

1 wk > 1 wk

Ab Peak

Immunity Defense systems

Birth

PRR are used to recognize genetic pattern-Org

Immediate action: 3 - 4 hrs

(First line defence mechanism)

Activates macrophage

Non-specifi c and No memory

Innate Immunity - minor Innate Immunity - major

Acqiured after the entry of - Org

APC are used to recognize Ag → Org

Reqiure 5-7 days

(Second line defense)

Activate

Specifi c and Memory

T-cells → CMI
B-cells → Abr → HI
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Acqiured Immunity

Active      Passive

Immuno Deficiency Disorders

HUMORAL IDD
 • Bruton's disease - X-linked 

CELLULAR IDD 
 • Di George syndrome - AD 

COMBINED IDD
 • SCID - X-linked > AR 
 • Wiskott- Aldrich syndrome - X-linked 
 • Ataxia Talengiectasia - AR 

PHAGOCYTIC IDD
 • Chronic Granulomatous disease - X-linked 
 • Chediak-Higashi disease - AR 

Compliment Deficiency Disorders

C1, C2, C4 

C3 

C5b, 6, 7, 8, 9 [MAC] 

Ag enter the host

Abs are produced

 • Infection
 • Vaccination

Abs are directly received

By the host

 • IgG from mother to Baby
 • IgG as PEP
 • IgG via blood transfusion
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Skull
Dura mater

Arachnoid
Pia mater

Cerebrum

MENINGITIS

Involuntary fl exion-Hip & Knee
2. Brudzinski signDiffi culty neck fl exion

1. Neck stiffness

Diffi culty extension of knee
3. Kernig sign

Cells Glucose Proteins Treatment

Highly Increased PMN Highly decreased Glucose Slightly Elevated Protein

Increased Lymphocytes Slightly decreased Glucose Highly elevated Protein

BACTERIOLOGY
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bleedinJ VSotV
-aneZa\ leVionV

red noduleV 
oVler
V nodeV

bleedinJ VSotV
5oth
V VSotV

Bleeding spots

Janeway lesions

Red nodules

Osler's nodes

Bleeding spots

Roth's spots

T<PES 2) I�E NatiYe 9alYe I�E Earl\ ProVthetic 9alYe I�E
���\r oI SurJer\�

/ate ProVthetic 9alYe I�E
�!�\r oI SurJer\�

MoVt common
%acteria    orJ ĺ

5[  ĺ
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 Breathing difficulty

TYPICAL PNEUMONIA 
(Consolidation)

ATYPICAL PNEUMONIA  
(No Consolidation)

BACTERIAL BACTERIAL VIRAL/FUNGAL/Parasitic

m.c overall- m.c- m.c V-

m.c F-

m.c F CD<200- 

m.c P-

m.c nosocomial-

m.c – Cystic fibrosis-

m.c – VAP-
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BACTERIAL G.E
Pre-formed TOXINS-Heat stable Post formed TOXINS  

(I.P > 8 hrs)  
Heat labile1.P < 6 hrs 1.P > 16 hrs

Staph aureus Bacillus cereus Clost botulinum Rest all

Entero toxin Emetic toxin C2 botulinum toxin

Abdominal pain/
vomiting

Diarrhea/ 
dysentry
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Gonococcal Urethritis (GU) Non-Gonococcal Urethritis(NGU)
BACTERIAL BACTERIAL V / F/ P

Gonococcus

G/S

Rx

m.c - Chlamydia V- HSV-2 
F- C.albicans 
P- T.vaginalis

Mycoplasma

Ureaplasma

V.itching, V.discharge

Vaginal itching No Mild Severe
Vaginal discharge White - fishy smell Green - fishy smell Curdy white -no smell

Diagnosis

PA5ASITIC2rJaniVm %ACTE5IA/ )8NGA/

Vaginal itching
Vaginal discharge

Diagnosis

Treatment

No
White with fishy
smell

mild
Green with fishy
smell

severe
Curdy white with
no smell

Metronodazole Metronodazole Fluconazole

(b)

(c)
(d)(e)

PA5ASITIC2rJaniVm %ACTE5IA/ )8NGA/

Vaginal itching
Vaginal discharge

Diagnosis

Treatment

No
White with fishy
smell

mild
Green with fishy
smell

severe
Curdy white with
no smell

Metronodazole Metronodazole Fluconazole

(b)

(c)
(d)(e)

PA5ASITIC2rJaniVm %ACTE5IA/ )8NGA/

Vaginal itching
Vaginal discharge

Diagnosis

Treatment

No
White with fishy
smell

mild
Green with fishy
smell

severe
Curdy white with
no smell

Metronodazole Metronodazole Fluconazole

(b)

(c)
(d)(e)

Diagnosis
Treatment

85(T+5,T,6

8rethral
diVcharJe

Thick pus like (Purulent) Thin water like (Mucopurulent)

Urethral 
discharge
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Painless ulcer Painful ulcer Painless ulcer Painless ulcer

Painless pseusobubos Painful bubos Painless bubos Painful bubos

Bacterial Toxins

GENITA/ 8/CE5ATI9E DISEASE

Genital Ulcer/Bubos

Increase cAMP

Bacillus anthracis

Anthrax toxin

Vibrio cholerae

Cholera toxin

Coryne diphtheriae

Diphtheria toxin

Pseudomonas

Exotoxin A

Cl. botulinum

Botulinum toxin

Inhibiting GABA Neurotransmitter

Cl. tetani

Tetanospasmin

Inhibiting EF2 Inhibiting Ach Neurotransmitter
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Bacterial Vector Transmitted Diseases

Bacterial Zoonotic Diseases

   Calf m/s tenderness, conjunctival suffusion, 
hepato-renal syndrome

  Test - Microscopic Agg Test (MAT) +ve

  Rx - 
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MYCOLOGY

 • Oral 

 • Topical 

Rx

Hypopigmented patches

Wood's lamp examination
Golden yellow fluorescence

Tinea Versicolor 

hypopigmented patches

SDA wood's lampG/S

Rx

Yeast cells & hyphae

Meat ball & Sphagetti app

Rx

Tinea caSitiV
Kerion Favus Ectothrix Endothrix

Trichophyton Microsporum Epidermophyton

Rx

Boggy lesion Cup-like crusts Grey patch Grey patch with 
black dots

Pencil-shaped conidia Boat shaped conidia Club shaped conidia

 • Oral  • Topical 
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al
bi

ca
nV

C
an

di
da

Candida albicanV
ATCC�����

candida
troSicaliV

Candida

kruVei

Candida

Jlabrata

G�S

5x

GTT

:hite colour memdrane
ma\ be VcraSed oII on reSeated rubbinJ

CandidiaViV

Chronic aJar

Yeast cells with pseudohyphae Germ tube formation Different coloured colonies 
identifying different species

On skin & muscles membrane

Rx • Oral • Topical 

White nodules Black nodules
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S/c nodules with  
discharging granules

Eumycetoma (Fungi)

GRANULES

Actinomycetoma (Bacteria)

GRANULES

Black White Whitish Yellow Pinkish Red

Asteroid body

Yeast form

Rosette formation-conidia

Sept. mould form

s/c nodules along the 
lymphatics
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Verrucous lesions (Wart/Califlower like lesions)

Pneumonia  
lung nodules

Skin papules/ 
nodules

Narrow hyphae with tuberculate conidiaYeast cells within macrophages

Yeast form Septate mould
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Conidia with bottle brush appearanceOval yeast with septum inside

Yeast form Septate mould

Skin papules/ 
nodules

Pneumonia  
lung nodules

Sample 
microscopy 
Acute angle with 
dichotomous 
branching

1/3rd vesicle 2/3rd vesicle Complete vesicle
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Rx 

Budding yeast cells Halo capsule Brown colour - melanin pigment

Gram stain Negative stain Bird seed agar

MeningitisPneumonia

Rx 

Broad/
ribbon-like 
hyphae with 
right angle 
branching

No Rhizoids Nodal Rhizoids Internodal Rhizoids

PneumoniaParanasal pain Sample microscopy
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Rx 

ĺ Non � cultivable aTuatic Srotozoa

5hinosSoridiosis
Nasal SolySs

6amSle microscoSy

5[ ĺ

Spherule 
(Sporangium containing endospores)

Nasal polyps with epistaxis

Rx 

Black cysts

GMS stain

→ Non-cultivable fungus

Pneumonia
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VIROLOGY

Bullet Shape

Completely ds circular DNA

Completed ds Olar

Glycoprotein 1 (Gp1)
Glycoprotein 2 (Gp2)
Stable signal peptide (SSP)

Zinc protein (Z)

Large protein (L)

Nucleoprotein (NP)

Large RNA
(encodes Z
and L)

Small RNA
(encodes NP
and Gps)

Cell derived
ribosome (?) 2 seg Olar

C

3 seg Olar

D

Lipid bilayer
membrane

Dna
polymerase Core antigen

HBcAg

�9,586(6 ĺ &Lrcular 1XFOHLF DFLG�

Partialds Olar

E antigen HBeAg

Small surface protein
HBsAgMedium surface protein

HBsAg

Large surface protein
HBsAg

Dna

B

D

B
A

C

Partially ds circular DNA

Completed ds Olar

Glycoprotein 1 (Gp1)
Glycoprotein 2 (Gp2)
Stable signal peptide (SSP)

Zinc protein (Z)

Large protein (L)

Nucleoprotein (NP)

Large RNA
(encodes Z
and L)

Small RNA
(encodes NP
and Gps)

Cell derived
ribosome (?) 2 seg Olar

C

3 seg Olar

D

Lipid bilayer
membrane

Dna
polymerase Core antigen

HBcAg

�9,586(6 ĺ &Lrcular 1XFOHLF DFLG�

Partialds Olar

E antigen HBeAg

Small surface protein
HBsAgMedium surface protein

HBsAg

Large surface protein
HBsAg

Dna

B

D

B
A

C

11 segmented RNA

Filamentous

8 segmented RNA

Box Shape
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Herpes V (HHV)  Vesicles  Tzanck smear  MNGs 

 • Vesicles  temporal lobe encephalitis  upper body

 • Vesicles  Genital Herpes  Genital Ulcers  Neonatal Herpes   Mollaret's meningitis

 • Vesicles        Entire body  Primary infection  Chicken pox

                   Dermatomes  Reactivation infection  Herpes Zoster/Shingles

 • IMN        Gastric Ca, Nasopharynglea Ca

                 Burkitt's and Hodgkin's lymphoma

 • IMN  Post transplant infection  any disease except nephropathy 

 • Encephalitis 

 • Kaposi sarcome    Reddish vascular tumours

HPV Infections 

         Anogenital warts  Low-risk serotypes 
         (Condyloma acuminata)

         Oropharyngeal cancer  High-risk serotypes 
         Uro-genital cancer 
         (Penile Ca, Cervical Ca)

 • Oncogenes 

 • Vaccine  Gardasil-9  Subunit  

Parvovirus B-19 Serotype Infections

          

          

 • Congenital Infections 

BKV

Children 

Adult 

Sickle cell anemia 

Immunocompromised 
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Congenital infections

VHF (entire India) 
VHF (Not seen in India) 
Arthritis 
Arthritis, GBS 

Eye - Chorioretinitis

Brain Hydrocephalus
Diffuse calcifications

Eye  
Cataract
Ear  SNHL
Heart  PDA

Brain  
Periventricular 
calcifications

Skin  
vesicles

Subcortical calcifications
Microcephaly - M.C associated

Cicatrization (skin scars)
Limb hypoplasia (short limbs)

Non-immune 
fetal hydrops

Eye  Keratitis
Ear  SNHL
Teeth   Notched 

incisors
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Lab diagnosis of Viral Infection

Duration from symptoms given

Treatment of Viral Infections

1. Hepatitis 

2. Herpes -

3. HIV -

4. Influenza -

H 
Hepatitis B

AR  

Adenovirus

Rotavirus

Hepatitis (A, C, D, E)  
HIV and Hanta

Parvovirus and Rubella

J.E, West Nile, Measles

Remaining viruses

HPR-JWM Others  

< ~ 5-7 days

PCR > Ag, culture, microscopy

> ~ 5-7 days

HBV
HCV
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PARASITOLOGY

Rx →

Rx →

 via swimming

Bilobed nucleus

PAM

Lobe-like

GAE & contact lense keratitis

Spike/thorn-like Branching

GAE E

X X X

Round shape,  
2 nuclei

Dysentry

Round shape,  
4 nuclei

Dysentry 
+ 

vlcer

Oval shape,  
non-acid fast

Diarrhoea 
+ 

Steatorrhoea

Symptomatic
Asymptomatic
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Rx →

/eiVhmaniaViV�.ala a]ar ĺ

P%S

5[

Ĺ

HCM with hyperpigmentation 
MC seen in Bihar

PBS   Amstigote form 

Sand fly

Round shape with 
Kinetoplast and 
rk39 Ag within 
macrophage

Rx →
 • Oral →
 • IV →

Round 4-5 micron

Diarrhoea

Round 8-10 micron

Diarrhoea

Oval acid-fast

Diarrhoea
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Rx

Fever, chills, HSM

Anopheles mosquito

Single ring forms

Round shape

Only pLDH Ag

Multiple ring forms

pLDH + HRP-2 Ag

Banana shap

Schizont

Gametocyte

Spindle shaped

Oocyst in Cat's feces

Sporulated Oocyst

Enter via feco-oral route

Myalgia/mpaired vision/ Seizures

Sporulation in soil

PBS → Tachyzoites
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AmebiaViV

Mature�cysts�
inJested

&ysts�and�tropho]oites�
passed�in�Ieces

,nIective�staJe

'iaJnostic�staJe

1oninvasive�coOoni]ation
,ntestinaO�disease
ExtraintestinaO�disease

Tropho]oites

Exits�host
MuOtipOication

Tropho]oiteExcystation

&ysts

$
%
&

$

%

&

�

�

� �
�

�
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+uman /iYer StaJeV

/iver�ceOO

Exo�erythrocytic�&ycOe

6chi]ont

Ruptured�schi]ont

+uman %lood StaJeV
,mmature�
tropho]oite�
�rinJ�staJe�

Mature�
tropho]oite

6chi]ont

*ametocytes
*ametocytes

Erythrocytic�&ycOe

Ruptured�
schi]ont

3��IaOciparum

3��vivax
3��ovaOe
3��maOariae

ExÀaJeOOated�
microJametocyte

MicroJamete�enterinJ�
macroJamete

MacroJametocyte

2oNinete

6poroJonic�&ycOe

2ocyst
ReOease�oI�
sporo]oites

Ruptured�
oocyst MosTuito�taNes�

a�EOood�meaO�
�inMects�sporo]oites�

MosTuito�taNes�
a�EOood�meaO�

�inJests�Jametocytes�

,nIected�
Oiver�ceOO

MoVTuito StaJeV

��

�� �

��

�

�

�

�

�

�

�

�

�

&

%

d

d

d

$

i

i

d
d

dd
di  �,nIective�6taJe

 �'iaJnostic�6taJe
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Transmitted�Irom�
human�to�human�
via�EOood�transIusiontropho]oite

mero]oite

TicN�taNes�
a�EOood�meaO�

�sporo]oites�introduced�
into�host�

Mouse tropho]oite

mero]oite

TicN�taNes�
a�EOood�meaO�

�inJests�Jametes�

Jamete

IertiOi]ation�
in�Jut

ooNinete�enters�
saOivary�JOand

sporoJony

sporo]oites�

TicN�taNes�
a�EOood�meaO�

�sporo]oites�introduced�
into�host�

TicN

i

i
d

i

d
%

A

�

�

�

�

�

�

�

�

 �,nIective�6taJe
 �'iaJnostic�6taJe
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Oocyst

Female 
gamete

Cysts (containing 
bradyzoites)

Bradyzoites
Chronic infectionUnsporulated 

oocyst

Oocyst
Acute infectionSporozoite

Sporulated oocyst

Stage 
conversion

Tachyzoites Activation of genes 
regulating the transition 
of tachyzoites into bradyzoites

HDAC3
MORC

BFD1

Silencing of genes associated with 
sexual commitment

AP2s
Male 
gameteMerogony

Gut

Environmental transmission

Oocyst shedding

Sporulation

Intestinal Cestodes 

GE and 
megaloblastic 

anemia

GE

INTESTINAL CESTODES G.E

T. solium
cysticercosis megaloblastic anemia

T. saginala E. granulosus D.Latum

thick brown outer membrant
c 3 pairs of hooklets

polar filaments
c 3 pairs of hooklets

Rx

opperculated
Eqq

INTESTINAL CESTODES G.E

T. solium
cysticercosis megaloblastic anemia

T. saginala E. granulosus D.Latum

thick brown outer membrant
c 3 pairs of hooklets

polar filaments
c 3 pairs of hooklets

Rx

opperculated
Eqq

GE

Thick brown outer 
membrane

Thick brown 
outer membrane

Polar fi laments Opperculated Egg

GE & 
neurocysticercosis

except

Neurocysticercosis →
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Tissue Cestode

connective tissue

Lamellar layer
Generating class
Germinal layer

Head Ole
The brood capsules
protoscolice
stem

daughter cyst

Hydatid Sand

TISSUE CES TODES

Echinococcus granulosus

Hydatid cyst

Hydatid Cystic disease

USG/CT

Liver > Lung > Brain

Rx

seen in humans

seen in Dog

Formation of hydatid cysts
In Liver > Lung

Jaundice Penumonia

Imaging - USG/CT - Hydatid Cyst with Water Lily Sign

Rx           

Ab-ELISA

+
PAIR > Surgery (If PAIR fails)
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Trematodes → Eqq with opperculum

Rx

Terminal spine Lateral spine Lateral knob

Cystitis - Bladder Ca GE GE - Colon Ca

Trematode → Egg with Spine/knob → Rx

Lung fluke

Pneumonia

Liver fluke

Hepatitis Hepatitis with Cholangio Ca

Liver flukes

G.E

Intestinal fluke
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Nematodes →  Larva/adult worm as diagnostic forms

Rx  

Nematodes → Egg act as diagnostic form

Ancylostoma 

G.E G.E perianal itching G.E

Ascaris Enterobius v Trichuris T

Nematodes c Egg as diagnostic form

Blastomeres

GE and iron 
defi ciency 
anemia

Irregular outer membrane

GE and 
intestinal 
obstruction

Plano-convex 'D' shaped

Perianal itching 
and appendicitis

Mucous plugs

Chronic dysentry 
and rectal 
prolapse

Rx  

Ovoviviparous

Larva - stool

G.E Opportunistic 
infection

Vivi parous

Larra - PBS

Swelling/skin 
nodules

Vivi parous

Larra - muscle 
biopsy

Myalgia

Viviparous

Adult worms ruptured 
skin blister

Skin blisters
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7 Embryonated eggs 
ingested by human host.

8 Oncospheres hatch, 
penetrate intestinal 
wall, and circulate to
musculature.

3 Oncospheres hatch, penetrate intestinal 
wall, and circulate to musculature.

4 Oncospheres develop into
cysticerci.

2 Embryonated eggs and/or gravid 
proglottids ingested by normal 
intermediate host (swine).

1 Eggs or gravid proglottids in feces 
and passed into environment.

Infective stage

Diagnostic stage 6

5

Adults in small intestine

Humans acquire intestinal 
tapeworm infection via 
consumption of cysticerci 
in meat.

Scolex

Cysticercosis

Taeniasis

9 Cysticerci may develop 
in any organ, most 
commonly in 
subcutaneous tissues, 
brain, and eyes.
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Filariform larva 
penetrates skin

i

i

Adults in small intesting 

= Infective Stage

d

d

= Diagnostic Stage

Eggs in feces

Rhabditiform larva 
hatches

Filariform Larva

4

5

1

2

3
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Larvae are coughed up 
and swallowed, re-entering 
the gastrointestinal tract.
Maturation proceeds in the 
small intestine

Ingestion of 
embryonated eggs

Embryonated 
egg with L3 

larva

Adults in small intestine

Unfertilized egg 
(will not undergo 
further development)

Feces

7

4

3

5

6

1

2Fertilized egg

Hatched larvae enter 
circulation and migrate 
to lungs.

Infective stage

Diagnostic stage
2

Larvae are coughed up 
and swallowed, re-entering 
the gastrointestinal tract.
Maturation proceeds in the 
small intestine

Ingestion of 
embryonated eggs

Embryonated 
egg with L3 

larva

Adults in small intestine

Unfertilized egg 
(will not undergo 
further development)

Feces

7

4

3

5

6

1

2Fertilized egg

Hatched larvae enter 
circulation and migrate 
to lungs.

Infective stage

Diagnostic stage
2
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THANK YOU
AND 

ALL THE BEST!
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