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INFLAMACION, HIPOXIA

TOXINAS, DRUGAS

NEOPLASIAS

CONSTITUTIVAS

CITOPLASMA
GATOS ALT
CANINOS ~ AST

DARO AL HEPATOCITO
Elevacién en horas

ALT casi exclusiva hepatocito
AST otros tejidos: *Musculos,
renales

Canaliculo biliar

ENZIMAS DE ESCAPE

NoamaL |
CELL

=2

- Membiana tieta

ENZIMAS DE ESCAPE

Arriba del limite superior
2-3VECES LEVE

3-4 MODERADO

>5 SEVERO

INDUCIDAS

FAS Colestasis intrahepatica
GGT FAS
GGT

TGP Transaminasa Glutamico Pirtvica
(Isoenzimas)

LDH(5) |Lactato Deshidrogenasa
(Isoenzimas)

Gama Glutamil Tansferasa

Sorbitol Deshidrogenasa
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1. Glutamic pyruvic transaminase GPT | 26.1:2 +++ Loss of enzyme activity 4°C Indicator enzymes GPT. GOT, GDH, LDH
{= Alanine aminotransferase) ALT Alkaine shesohatam v :ECH‘LOW enzymes S\P S N
£ xcretory enzymes AP, LAP, y-GT. 5'
2. Glutamic oxaloacetic GOT |26.1.1 |+ Cholinesterase % X Bl I
t P GDH £ Unilocular
e L GoT % Cytoplasm GPT. LDH
(= Aspartate aminotransferase) AST GPT 10% Mitochondria GDH
3. Glutamate dehydrogenase GDH |14.13 |++ +GT [ Endoplasmic reticulum ¥-GT. ChE
g R 239 AR % Bilocular
= & n gf " 2 2.2
4. Gamma-glutamyl transferase yGT. 2322 | ++ LDH % Cytoplasm <GOT (20%)
5. Lactate dehydrogenase LDH |LLL27 |+ Stability of substrates 1°C Mitochondria mGOT (80%)
6. Cholinesterase ChE 3L1L8 | +++ Erinont e 5 =) Periportal (zone 1) GPT, LDH, AP
7. Phosphohexoisomerase PHI S:3E9 [+ Autoimmune antibodies 14 (35 Pericentral (zone 3) GDH. ADH
Cholesterol 6 (6 Zon= Lo o
1. Alkaline phosphatase AP 3130 |+ Eg{’;’phmm i :"g half-life com B in days
2. Leucine arylamidase LAP (34111 | ++ Hepatitis serology 14 (] 3 1351 |AP
- = : 5 Immunoglobulins 7 (3 e b
(= Leucine aminopeptidase) 5 b 16+ 2 ChE
T
3. Gamma glutamyl transferase Y-GT' (2322 |++ Neutral fats 3 () el
4. 5"-Nucleotidase S'NU |3135 | ++ Pl 0 BLss Sl iiemiiio ol il amms
Sodium 14 a4 cell o the liver lobule s well as their half-lfe
Tab. 5.4: Seven essential hepatocellular and four biliary diagnostic 5 - =
7 - i ] L re] Tab. 5.1: Loss of enzyme activity (in %); stability of substrates (in
enzymes together with their respective terminology. abbreviations, days) during storage of serum in a refrigerator (4°C) and at room
EC code and specificity (+ —= +++) temperature (20

7 10

Indicator enzymes GPT.GOT. GDH. LDH
Secretory enzymes ChE TRANSAMINASA GLUTAMICQ PIRUVICA (TGP}
Excretory enzymes AP. LAP, y-GT. 5'-NU ALANINA AMING TRANSFERASA (ALT)
Unilocular
Cytoplasm GPT. LDH ALT1
Mitochondria GDH
Endoplasmic reticulum 7-GT, ChE Vida media 24 h,
Bilocular magnitud directamente proporcional al dafa
Cytoplasm ¢GOT (20%) Niveles b -~ h
Mitochondria mGOT (80%) iveles permanecen por 12 horas

) Significada 2-3 veces de aumenta
Periportal (zone 1) GPT. LDH. AP
Pericentral (zone 3) GDH. ADH Hasta 20-40 veces
Zones 1-3 GOT
half-life in hours half-life in days Musculo esquelético
LDH, 10+ 2 1-GT 34 Igual LDH
GOT 13+ 1 AP 37
GDH 16t 2 ChE <10
GPT 4710 LAP <10

Tab.5.5: Schematic differentiation of hepatocellular enzymes
according to their type and preferred localization within the liver
cell or the liver lobule as well as their half-life

(o]

‘Table 12.2. Cellular o tissue sources and half-lives of comumon serum enzymes

Major mechanisms Major cellular sources
that lead to increased of increased serum
Enzyme  serum activity enzyme activicy HalFlives: -
ALP Induccion. *Hepatocytes (L-ALP) =3 days (canine L-ALP)"! FO S FATASA A CA |—| N A S E R I CA (FAS)
FAS (C-ALP in dogs) < 8 hr (feline L-ALP)™
"Biliary epithelium (L-ALP)
Osteoblasts (B-ALP)
‘i}aP Cell damage (Llﬁlr::;»‘(v:qvﬁ 2-3 days (canine)” ISOENZIMAS
AMS Cell damage *Pancreatic acinar cells =5 hr {canine)™* C, g ias
oo i + o : GANNEE 3 =g elee
) 50 (B- 5 -
AT Coll damage *Hepatocytes 7-8 days (equine)/576 i T i (A1)
"Skeletal myocytes < 1 day (canin inducida por corticoesteraides (C-ALP)

ardiac myocytes
Origen desconocido

"Skeletal myocytes =2 hr {equine)7*7

Cardiac myocytes <2 hr (canine)?®

K Cell damage

Smooth muscle myocytes

(minar)

GGT  Increased production  "Biliary cpichelial cells
*Hepatoeytes
atocytes

FELINQ 2: v=8h

=3 days (equine)®

hueso, higado

i) Cell damage = 4 hr {canine)"!

D Cell damage *Hepatocytes <6 br {caninc)
#Skeletal myocytes

LDH Cardiac myocytes
Erythrocytes

IPS Cell dumage “Pancreatic acinar cells =2 b (canine)’t

Decreased renal Liver neoplasms
dlearance
* Data from availabl buc imited sources SR

o

umbers of sources in reference lise)
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HEPATOPATIA INDUCIDA POR
CORTICOESTEROIDES

v

el S

ESTEROIDES
Altos niveles

Induccion enzimatica
DNA—RNA--Proteina

B 2 i . B o, e
637 Histologic appearance of canine glucocorticoid hepatopathy.
Note the vacuolated cells that contained glycogen prior to
fixation.

Dafio a hepatocitos
Canaliculos

GAMA GLUTAMIL TRANSFERASA (GG

Derivada del higado {también rifidn y pancreas)
Felinas, mejor que FAS

Lipaidosis hepética felina FAS +++, GGT+

En general aumentan de 2-3 v significative

Principalmente con fibrosis porque aumenta la colestasis por el desorden de la fibrosis

ALTAMENTE ESPECIFICA PARA COLESTASIS (JUNTQ CON FAS)
>90% Aumento de FAS y GGT

50% FAS

80% GGT

Woreta & Algahtani

Portal Portal VDAL
Vein AST=12-22 horas

Triad
geitsl Concentration of ALT / ALT =37-57h
Vein - =
[’ ) RECUPERACION:
ALT>AST

L

Hepatocytes Hepatic
| artery
Concentration of AST Bile duct

Fig. 2. Concentration of AST and ALT according to location of hepatocytes in portal triad.

SiALT normal

AST/ALT =>5 ) CANINO AST/ALT= 0.65
dafio extrahepatico AST (6-70)

C P K ALT (4-73)

FAS (65-300)

LD H GGT (1-9.7)
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CANINO

AST (6-70) Arriba del limite superior

ALT (4-73) 2-3VECES LEVE
R<2 .- COLESTASIS FAS (65-300) 3-4 MODERADO
5 Mixto colestasis y hepatocelular GG(2:5.7) >5 SEVERO

R>5 HEPATOCELULAR
ELEVACION

ALT [70 =1.65
FAS /189 =0.87

FAS - Las isoenzimas mas comunes que se encuentran en el suero de
los perros son: la isoenzima hepatica, la inducida por
corticoesteroides y la dsea.

GGT_unida a membrana celular :tubulo proximal, higado, pancreas, intestino, bazo
HIGADO: principalmente cél. Conductos biliares
MUY SENSIBLE DE DARO A CONDUCTOS, poco epecifica

FIBROSIS HEPATICA

Elevation in Alkaline Phosphatase

Isolated Elevation
Cholestatic Pattern

A AP |
A ASTand ALT

Check GGT or 5™-NT |

Elevated
Normal
Ultrasound of liver
Evaluate for bone source
of AP elevation

Bile ducts not Dilated bile
dilated )| duats

Review medication list Further
imaging

Check anti-

mitochondrial antibody ERCP.

Consider liver biopsy

Fig. 4. Algorithm for evaluation of patients with elevated alkaline phosphatase. ERCP,

03/06/2024
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> Generall the elevaton of transaminases s @ n/mh/e
marker of hepatocellular damage. (19-21. 2

GOTIGPT ratio (= DeRitis ratio)
1. Inflammatory type T<GPT =<1
2 Neeoiaing iy Gors =51

holic or
Epaset Nk ioase GOT > GPT = >2

+GTIGOT ratio
1+ Acue i hepaic
2] Toxic hepat
Cronic persmem hepatitis
3. Chror
i St uitid
Cirrhosis
4. Aleaholie cirthosis
‘Acute obstructive jaundice
5. Biliary cirthosis
Chronic sbstsuie jundice
6. Liver carcinom:
T

(GPT + GOT)/GDH ratio

1. Severs torinflammatory damage
of ous parenchym:

isode in acute hepatitis
Acute intorication, liver carcinoma
4. Biliary cirrhosis
5. Acute: e
or in liver
6. Ch
72 keuta yiat
Arute slophoti hepatts

LDHIGOT ratio

1. Haemolytic jaundice

2. Hepatocellular jaundice
GPTIGDH ratio

1. Obstructive jaundice
2. Hepatocellular jaundice

Tab. 5.7: Enzyme ratios as additional support for the differential
diagnosis of hyperbilirubinaemia

» Elevated GPT is the most sensitive indicator of hepato-
ceflular damage. An exclusive rise in GPT is, as a rule, of
hepatocellular origin.

GPT
(= sercening enzyme)

GPT + ¥-GT + ChE

(= 4+fold pattern)

GPT + ¥GT + Ch + AP o
+GOT +
S id petirs)
. GPT + 1-GT + ChE + AP 7%
+GOT + GDH + LDH
(= 7-fold pattern)

Tab. 5.6: Enzyme ratios (using optimized tests) as additional
“cheap” and “fast” enzyme parameters of differential diagnosis of
tiver discases (13, 18, 33)

Tahla 2, Hepatoxicidad por deogas.

Diagn, in the detection or exclusion of
)\tpnmpnth\‘ i T cgmidbbacy oy s 520 et sl
ing from various liver diseases (13
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Box 1
Primary hepatobiliary tumor types and examples

1. Hepatocellular
a. Hepatic adenoma
b. Hepatocellular carcinoma
<. Hepatoblastoma
2. Biliary
a. Biliary adenoma (or cystadenoma)
b. Biliary carcinoma

Neuroendocrine
a. Neuroendocrine carcinoma or carcinoid

&

Mesenchymal

. Malignant mesenchymoma
. Chondrosarcoma

~panTe
onpx
g
2
g
H

Oudve sess
Fe — 0,0y

NADH mummomnhm reducase

"NADPH mthemogiobin eductase

Gucose 6 phosphate

MUSCULO

NADPH 4 -

& Phosphoglucono-Sactane

Fig 1.
he eft mecial iver lobe (red asterist).

Fig. 3. Sagittal image of a cat with aar-
cinoma of the caudate lobe. Thxs lmage shnws the relation of the massive hepatocellular car-
cinoma to the caudal vena cava and compression of the caudal vena cava (red asterisks).
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Hyperbilirubinemia

Isolated elevation Abnormal Liver Enzymes

Fractionate ‘ Determine

bilirubin pattern

< 20% direct >20% direct

Hepatocellular Cholestatic
; Pattern Pattern
Workup for Dubin-
hemolysis Johnson or
Rotor's

—— Negative \_syndrome See Figure 3 See Figure 4

Hemolyss | (" Gilberts
syndrome

v-glutamyltransferase
GGT is an enzyme that catalyzes the transfer of the y-glutamyl group of peptides, such
as glutathione to other peptides or amino acids. GGT s present in the cell membranes
of many tissues including the proximal renal tubule, liver, pancreas, intestine, and
spleen.” In the liver, GGT is located primarily on biliary epithelial cells and on the apical

f hep: . The inant source of serum GGT is the liver. Entry of
GGT into the serum may occur by ization and release of bound GGT
or the death of biliary epithelial cells.

Serum GGT is a sensitive indicator of the presence of injury to the bile ducts or liver.
However, its use is limited by its lack of specificity, because many nonhepatic dis-
orders can lead to elevation, including diabetes, hyperthyroidism, chronic obstructive
pulmonary disease, and renal failure. > Alcohol abuse and certain medications, such
as barbiturates or phenytoin, lead to induction of hepatic microsomal GGT.'* The
main clinical use of GGT is to confirm the hepatic origin of elevated AP levels, because
GGT is not elevated in patients with bone disease.

26

Box 1
Potential hepatobiliary causes for elevated serum or plasma activities of alanine
aminotransferase and aspartate aminotransferase

Drug-induced liver injury: for example, acetaminophen, anesthetic agents, arsenical
carprofen, di i in, i

lomustine

| ytoin, pri
diethylcarbamazine, tetracycline, doxycycline, cli
sulfadiazine, azathioprine

Hepatic lipidosis (cats)

Infectious: for example, ascending enteric bacterial infection, feline infectious peritonitis,
schistosomiasis, leptospirosis

Inflammatory: copper-associated chronic hepatitis, idiopathic chronic hepatitis, cholangitis,
gall bladder mucocele

Lysosomal storage disease

Neoplasia (primary or metastatic)

Nodular hyperplasia

Portosystemic shunt (congenital or acquired)

Toxin ingestion: for example, aflatoxin, amanita mushroom, blue-green algae, copper,
herbicides, insecticides, iron, sago palm, zinc, xylitol

Trauma

Vacuolar hepatopathy (idiopathic)

27
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Box 2

and asp:
Diabetes mellitus
Enteritis
Hemolysis (AST)
Hyperthyroidism (cats)
Hypoxia: cardiac disease, hepatic thrombosis, anemia
Hypothyroidism (dogs)
Myopathy (more likely AST)
Pancreatitis/pancreatic neoplasia
Peritonitis
Septicemia

Vacuolar hepatopathy (secondary to exogenous/endogenous glucocorticoids)

Potential extrahepatic causes for elevated serum or plasma activities of alanine

World Small Animal Veterinary Association (WSAVA)

roids can produce distended hepatocytes with irregular clear vacuoles and diaphanous
strands of cytoplasm. The vacuoles contain glycogen that is removed during fixation and
processing.

VP T

cally, these vacuoles displace the nucleus to the edge of the cell.

ACUMULACION DE
GLUCOGENO
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Fig. 12. Microvesicular steatosis in a cat. Microvesicular lipid vacuoles are smaller than the
nucleus but retain a clear round outline, and the nucleus remains central in affected cells.

SINTESIS Eiat

50005 | lsitns

* Proteinas {15% diferentes)
[la mitad]
« Factores de coagulacion (vif

« Colesterol
« Ac Grasos
o v S
SR NSRS « Lipoproteinas
Fig.13. Hepatic amyloidosis in a cat. Uniformly hyaline eosinophilic material within the sinu- pop
soids distends the sinusoids and leads to atrophy of the hepatocytes that remain. * Urea

* Factor eritropoyético hepatico

FUNCIONES DEL HIGADO

* Produccion de sustancias a la sangre.

Dr. Guillermo Valdivia A. 6
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SINTESIS

* Proteinas (15%)

« Factores de coagulacion
* Colesterol

* Ac Grasos

* Lipoproteinas

= Urea

« Factor eritropoyético

PRUEBAS DE LABORATORIO
Proteinas

Tapes 15. Valores del anglisis electroforético del suero de vacas
con afecciones hepéticas (segiin VENTUROLL 1958)

| Glovudina (%) | Proteina | Cociente

Albimina -—" total | albimina/
| @ ‘ 5 | 8 ~ y | (/100 ml]‘ globulina

Enfermedad

Animales sano: - 435 d 27'Y f 6:4 70:’1_'7
MIER ©, :citos hepiticos 18 [ 158 (393 | 61 gai
* Ure! Equinococosis hepética il 157 | 150 (| 35'8 H £)
Afeccién por cuerpo ex- il

Determinacion de Proteinas

« Proteina total (BHc)

* Proteina total, albumina, globulinas relacion A/G
« Electroforesis de proteinas séricas.

« Proteinas en orina (tira reactiva)

* Proteinas en arina (quimico, electroforesis)

Dr. Guillermo Valdivia A.

Electroforesis de Proteinas Plasmaticas

o= upgBROTEI

O~ M o oS
0 VACKOELOBULY
sibToGigaN
TRARSEERAN

- UPIPROTEN
63 COMPLEMENT

APPLCATION UNE

INMUNDGLOBULIS

ELECTROFORESIS DE PROTEINAS

-

SIGNOS CLINICOS
=

PROTEINAS

ASCITIS

AGUA

Al e

03/06/2024
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SIGNOS CLINICS

FACTORES DE COAGULACION

Dr. Guillermo Valdivia A.

PROTEINAS

l AGUA

PROTEINAS

FACTORES DE

COAGULACION

CUENTA DE PLAQUETAS
PBA.TORNIQUETE
TIEMPO DE SANGRADO

F’ROTFJKOM ‘TROMBINA |

»@A ‘ E

Pruebas de Coagulacion
» Fibrinogeno ‘

» Tiempo de coagulacion
« TTR, TP

Table 304

LIPID AND LIPOPROTEIN CHANGES IN LIVER
DISEASE

Parenchymal Discase
Acute

Chronic

Major Bile Duct Occlusion

03/06/2024
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Trigliceridos
Colesterol
Acidos Grasos
Urea

FALTA EN DIETA
INSUFICIENCIA EN ABSORCION
DESORDENES METABOLICOS
(DIABETES)

FUNCIONES DEL HIGADO

» Eliminacion de sustancias de la sangre (destoxificacion).

EXCRESION PRUEBAS DE LABORATORIO

+ Bilirrubinas : tot, dir, ind.
(ictericia >2-3 mg/dl)

« BSF.- 1g, 5 y 12 min. Vida
media, (2.5-4.1)

» Bilirrubinas

» Hormonas, Esteroides

» Farmacos
*» Anestésicos
» Antibidticos

= <5% 30 min.
= Amoniaco.

» Toxinas » Sales biliares

= Complejos amoniacales

Dr. Guillermo Valdivia A. 9
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Bilirrubinas

BuAl
Sy

— =
Hepatic arteries

amin, BE-Alb = B3

tercobilinogen, Ub

Bilirrubinas

Hepatooyte

Z 5

vor-c

oA

ICTERICIA

>2.5mg/dl
>1.6-1.8 mg/dl

NORMAL Bil t <1.1 mg/dI (<18.8 umol/L
Bil i (0.3- 1.0 mg/dl (5-17 umol/L)

Dr. Guillermo Valdivia A.

FUNCIONES DEL HIGADO

* Digestion (Ac.o sales biliares, bicarbonato ;FAS?)

FUNCIONES DE ACIDOS BILIARES

» Digestion de grasas

» Absorcion de vitaminas liposolubles

« Homeostasis del colesterol

« Se originan del colesterol y glicerol

« Taurocdlico, queno-deoxicélico

« Se reabsorben en intestino 95% (hasta 15 veces al dia)

03/06/2024
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DIGESTION

» Sales Biliares
» (Fosfatasa alcalina)
*» Bicarbonato

Ac. grasos

GLOBULOS
GRASA

Micelas
pequefias

DIGESTION

» (Fosfatasa alcalina)
* Bicarbonato

Ac. grasos

Dr. Guillermo Valdivia A.

GLOBULOS
GRASA

Micelas
pequefias

PRUEBAS DE LABORATORIO

» Examen Coproldgico
* Turbidez del plasma

« Ac. biliares suero

* Perros > 3o0mM/L (<10)
* Gatos > 20 mM/I (<5)

FUNCIONES DEL HIGADO

* Almaceén de sustancias.

03/06/2024
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ALMACEN

» FISIOLOGICO * PATOLOGICO
* Glucogeno * Grasa

~ Vitaminas » Glicoproteinas
* Hierro = Agua
* Selenio » Hierro
* Cobre » Pigmentos
* Toxinas

Misculo

LS8 o
41z ACUMULACION DE GRASA %

LIPOIDOSIS

» Biosintesis en higado

* Rumiantes NO a partir de
glucosa

« Formacién alta de TG

* No exportacion de TG

Céllaepdtis

Fosfolipidos, triglicéridos, colesterol
Lipidos de Muy baja densidad.

Dr. Guillermo Valdivia A. 12
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CAUSAS DE LIPOIDOSIS

« Alto consumo de AG * Falta de secrecion de VLDL por

+ Alta produccion de tej. Adiposo por hepatotoxinas o dragas
demanda (Pico de lactacion, finales  * Aumento de glucosa e insulina que
de gestacidn, anorexia, Cetosis; produce altos TG, almacenados

enddcrinopatias) * Alto ingreso de glucosa con alta

* Insuficiencia hepatica en oxidacion produccion de TG

deAG « Higado graso bovino: obesos, pocos
« Baja sintesis de apoproteinady.no dias antes del parto, con anorexia
exporta VLDL

FUNCIONES DEL HIGADO

* “Inflamatoria”

INFLAMMATION

Sernm smyloid A
< P 5 Crescive prosein
¢ B gy 8
& <%

Dr. Guillermo Valdivia A.
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Proteinas de inflamacio
Temprana
Elimina patégenos
En sangre de origen
Intestinal (Kupffer)

EXCEPTO BOVINOS
Intravascular, alvéolos
pulmonares

PROTEINAS DE FASE AGUDA

* Mas sensibles que leucocitosis o neutrofilia.
* Muchas inflamaciones las aumentan
« Canino: PCR, Haptoglobina, ceruroplasmina

RESERVA FUNCIONAL
HIGADO 0
120

S/Signos signos
80

1}
60
40
20

13
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RESERVA FUNCIONAL ALTERACION EN LAS PRUEBAS DE
(S0 LABORATORIO

120 S/Slgno‘s : signos - mugrte
_-_. LESION | FUNCION
.
\Y) ++ ++
5 10 15 20 2 40 50 70 90 95 99

Propitado . Soberanes
Molly

Expec Pl ez Euopeo Domético
RESERVA FUNCIONAL @ 18243

3
i RESULTADO VALORES DE REFERENCIA  D{a) A Quien Cortesponda
HIGADO ¢

Perfil Completo
Glucosa

! I
[\
120 .98t mmollL
S/Signos - signos mu ey 1629 ool
Crsatinna ol
100 Colesterol 322 mmollL
Bilitrubina total 01t pmollL 1
Biubinaconjugada  11.91¢ pmoll T T
80 linins oo corgnts 2101 ot 117 o 1
ar 2wt uf 7 LESION hepatocelular y colestasis
60 AST 62t ULTS ) 61
Fosfatasaalcaline 2% uAt
Tiicéridos 017 mmoit ¥
o+ ICTERICIA
Abinina 25 gys NO HEPATICO PREHEP *bili <1
i i e 071 ot Pl o
i 275 mmoil. POST * bil ¢ >1
Eisoimagiia 116 mmo P
5 5 Potasio 405 mmolt
5 10 15 20 2 40 50 70 90 9 i e
po Alteracién de las s —
Pruebas que evaltan ‘Acidos Organicos

Amiasa
LESION Relacidn creatinina / urea

Reaciin B one

Relcicn Ca. P

Difenciade enes e 3 calcao

40

mmollL

FUNCION

CLASIFICACION DE LAS PRUEBAS DE LABORATORIO RESULIADO: VALORES DE REFERENCIA
POR SUUSO CLINICO Hemograma

Hematocrito L
Hemoglobina

oL
Entrocitos. x10M21L
LESION FUNCION AGENTE gwé:nr:‘nnGlnhuImMedm g ;L
ETIOLOGICO Plaguetas X101
Proteinas. 6 gL
Histologia Histoquimica Inmunohistoquimica Reficulocites 0 Xioon
- . " Diterencial
Citologia Hormonas Anticuerpos
Leucocitos Totales. 820 x1009/L

Neutrdfilos Totales. 6.15
Enzimas de Escape | Pruebas de Cultivos s en i sn
i i letamielocitos.
Funcionamiento Mmm‘ms 0.00
N " N fe 1.394
Radiografia con medio de | PCR Honachos Py
contraste Boor 560
- Py £ Nucleados 0 100 Leveocitos
Examen microscopico Hibridacion
Meutrdfilos Taxicos. Negativo Negativo
Linfocitos Atipicos _ Negativo Negativo
Ultrasonido Quimica sanguinea Western Blotting Morologia de Eritrocitos _ Normal Normal
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