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Atrstract

Sri Hastuti and Subandit'ono. 2013- Haematologital Performances of Jaundice Catfish (Clarius
zariepinus, Burch). Inkrnational ConJ'erence of .lquaculture Indonesia 2012. Thc rcsearcli n'as arrctl to

study hernatological perlbrrrances ofjaundice and healthy catfish (Clarirts guriepinus. Burch.). Fitil' lish (i.e
tu,enty lifth jaundice and tuenty fifth healthy catfish) rvere coilected and analyzed tbr their hernarological
parameters, The blood samples rvere taken from caudal vein of the fish by usine 2.-5 nrl-spuit, and then rvere
collected into bonle samplcs u.ith no or containing anticoagulant of 196 EDI'A. Blood sanrplcs in the bottles
s,ith anticoagulant u,er-e used tbr bltrod cell counting and blood glucose analysis. Total billimbin. direct end
indirect billimbin, and transurlinJsL- cnzvntes \4,cre measured lionr serurir o1'thc blood sarnpies without
antic()agulant. Results shorved that the blood cells (i.e. leucocytes. erythroc;,tes. henroglobin, and hrcnr.it,r.rrt)
o1'thc jaundicc catflsh u'ere lorvcr than thc hcalthy catlish. On thc othcr hand. thc blood glucosc culrucntrirtrL)u
of the jaundice fish rvas higher. Thc drrect and indircct biliirubin conccntration of the jaundice catfish u'as alstr
highcr. rvhich indicated (hat thc jaundicc catllsh rvas hiperbrllinrbin. I'lo*.ever, bcith,laundice anti hcethlr
catirsh pcrfbrmed high concentration of the transanrinasc enzynres in thcir blood senrm. It rvas suggesterl that
the hiperbrllinrbin-jaundicc tish rvas rnal lunction ol-their hepar and shon,ing a strcss symptoms.

(e}'r,ords.' Billirubin, Blood glucose ; C/zl'lc.s gaitTinzr.i; Hernatology, Jar"rndicc catfish, Transaminase cnz)nrc

Introduction

Dumbo catfish lClorias gariepinus, Burch.) is one type of fish that has a fast growth rate.
Dumbo catfish are camivorous, a tropical fieshwater fish that have high economic value and morc
consumed by the people of Indoncsia. This fish was introduced into Indonesia since the early l9ll0s,
and soon.spread to all comers of thc country because it is easy to adapt to the tropical environment of
Indoncsia.

At present, African catfisll {Clarias gariepinus, Burch) fishing has been nruch cultivated by the
people of Indonesia. One of the location of African catfish aquaculture production which has been

known nationally is the Kampung Lele. located in District of Sawit, Boyolali regency, Central Java.

Catfish have additional breathing apparatus called arborescent (Vivien et al., 1977) so that this type of
fish can be kept in water with dissolved oxygen (DO) is relatively low. In addition, catfish can be
cultivated with a very high stocking density without having problems of oxygen deficiency.

African catfish aquaculture systems practiced in the viilage of Lele, Boyolali is super intensive
aquaculture systems. African catfish aquaculture is to apply a high stocking density, ie 300-500
fish/m2 with artificial feeding. Horvever. the management of water ls minimal, so there is a problem a

yellow catfish. Until now, the jaundice catfish and the phenomenon is not known. Jaundice catfish
appeared in the village after the maintenance period approaching harvest. Jaundice catfish are very
detrimental, because the jaundice catfish have a lower sclling price of about 60-80% of healthy fish.
In this study take the example of jaundice catfish and catfish heatthy from the same pool to be
identified haematological and enzirn conditions.

Jaundice catfish associated with yellow pigmentation of the skin of fish. Yellow pignrentation
of the skin is an indicator of increased production or decreased elimination of bilirubin by the liver
(Clayton, 2009). Bilirubin is the end product of haem breakdown. Haem will have a number of
cornplex chemical reactions into bilirubin. Most of haem derived fronr the breakdown of red blood
cells or erythrocytes old (ie 80-85%) and a small haem from haem-containing proteins such as

cytocl-rrome P450. Indicate the presence of serum bilir-Lrbin increased production, decreased decision
by the liver or conjugated bilirubin, or decreases biliary excretion. Associated with liver function. so
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in this study to analyze the conccntrations of Iiver enzymes serum transaminase enz].rnes which
rcf lect the fi.rnction ol'liver physiology

1'his str-rdy airns to detennine the concentration of glucose in the blood cells of iaundice and

catllsh healthl,- kno*'rng the concentration of bilirubin and transaminase enzymes in the blood serum

yellou, ca1fish laundrce) and. liealthy catllsh.

Materials and Methods

,l[aterials

,\ roral ol 5(i.jaunrirce crtilsll and hcalthl,catflsh taken from the hcalthy tnatntenartce of
liilrr.rers'ponris in tirc "Kairpurrrl Lele", Iloyolali. Length and ar.erage rveight o1-each rvas (i0 + 20 I
rrnd 24 l. -i cnr, Sclc,:ted fish coudalis venous blood drarvn through using a syringe with a capacity of
2 5 nrl l:urthcnrorc. blood sanrples u'cre inserted into the tr.vo kinds of bottles. the bottles rvith 191,

l:D'l r\ anricoagulalt and bottles r,,'ithout anticoagulant. Analysis of cell concentration and blood
glucose pcribrmed tx blood sanrples in ',,ials containing anticoagulant. While the analysis of the

cr-rncenlration trf bilirubin and transanrinase enzynrts perlrrrtned on blood samples in vials rvithout
aniicoasulant ltlethod ol Llilirubin te.st acording Jendrassik and Grof (1938) Methode o1'Enzt"nr

transanrinase test according Theleld ( 1 97;1)

-f 
he D e s i g tt oJ' Exp e rim e nts

flris studl,trscs a dcsisn that is cxploratir.e. b-v taking the cxanrple of yellow catllsh and catflslr

in the ireld hcalthv. F.rarnples ol selected flsh then har.e blood drarvn for lneasurenrent o{'the
concentration o1'blood cells, blood glucose. bilirubin and transamitrase enziym. As supporling data

nreasured rvater quality pararneters. l'he data obtained r.vere then analyzed descriptively. using tables

and graphs and corlpared u,ith standard values. Graph made r.vith Excel program.

l{ eq surenr e nt oJ L/u ri u bles

Blood cclls are composcd of leuocytes, crythrocytes, hemoglobin, hcmatocrit and platelet

concentration was rneasured by using ABX Micros 60. Photonreteric blood cells counted. Such a

devicc is cortnccted to thc printcr so that the measurcment rcsults wilt be printed directly to the

printer. Glucose irr thc blood we re analyzed by rreans of ON Call Plus. Blood glucose concentration

nteasured by the enzyniatic reaction between glucose in blood sarnples with glucose oxidase and

potassiunr l-errisianida rvhich produces potassium ferrosianida. Potassium ferrosianida formed with a

certain proportion ol blood glucose levels. Oxidation of potassium ferrosianida generate electricity
ivhich is then converled into glucose concentration. Total bilirubin and direct bilirubin was measured

by pl.rotometnc metliod. rvhich is a modification of the method of Jendrassik and Grof (1938). The

principle olthe method is that bitimbin reacted with DSA (diazotized sulphanilic acid) and form a red

colcrr. Absorbance values r,l,ith a rvavelength of 546 nm is a direct proportion of the bilirubin
concentration. Glucoronid bilirubin dissolved in water reacts directly with DSA, whereas indirect
bilirubin is conjugated with albumin will react with DSA only if there is an accelerator. Thus, total

bilirubin : direct + indirect bilirtbin. The reaction equation is as follows:
Sulphanilik acid + sodium nitrit ) DSA

) DIRECT BilirubinBilirubin
Rilirubin

+ DSA
+ DSA + acselerator ) Total azobilirubin (Jendrassik and Groi 1938).

Transaminase enzyme activity consisting of GPT and GOT in the blood seruln and catt'ish,

yellow catfish healthy measured using the kinetic rnethtid and read the UV photometry. The principle

of measuring the reaction of GPT (ALAT) is as follows:

2-oxaloglutarate + L alanin L-glutamat * pyrurzal
GPT--)<_
LDIi

<_Pyruvat + NADH+H-

t4'1
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The pnnciple of measuruing the reacton of GOT (ASAT) is as fbllou,s:

GOT

2-oraloglutarat :L-aspartate ? L-glutartat + oxaloacetate

\tDH

Oxaloacetate - NADH + H- ? L-malate +NAD-

Results and Discussion

Results

The results ol measurements ol various haematological paranreters ol healthy catfrsh and

),ellcrrv catfish (Clarius guriepurus) in response to a super-intensive culture system in the village
catfish are presented in Figure i. Based or.r Figure I shoq,s lhat the l,ellorv catfish has a concentration
of various biood celis iorver than healthy catfish. Compared u,ith standard values biood cell
concentralion in the catflsh. which consrsts of total leucocytes. el-r'throcl'tes. hemoglobin, and
haernatocrite seen that yellow catfish contain lorver concentrations ol these cells from their default
vaiucs. cxcept for thc conccntrirtion olplatelets is in the nomal ler,el.

Blood cell concentration

.12345618910

NOTE:

1,2: Leucocyte (x 1000 sel/ul) 3,4 : Eritrocyte (x1000.000 sel/ul)
5.6: Hb (grldl) 7,8 : Hematocrit (%)

9,10: Trombocyte (x 1000sel/ul) Standard value

- 
: Healhty catfish Leucocyte : > 100.000 celUulI

.s.:.r; : Jaundice catfish Erytrocyte : 3.5-5.5 x 10^6 celful
Hb: 11-16 grldl
Hematocrite :37-50%
Trombocyte : > 10.000ce|I/ul

Figure 1. Concentration cells in the blood of catfish (Claius guriepinus) jaundice and healthy.

The results of measurements of the concentration of bilirubin, which consists of total bilirubin,
direct bilirubin and indirect bilirubin are presented in Frgure 2. Seen from Figure 2 is that the
concentration of bilirubin in the catfish. yellow catfish is higher tl.ran the standard healthy and
bilirubin values.

Figure 2 shows that the value of total bilirubin in yellorv catfish reach 7 to 8 times greater than
standard bilirubin. Similarly, direct concentration in the blood of yellow catfish reach l6 times orders
of magnitude larger tharr the standard value. In contrast, the blood of healthy catfish contain total and
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indirect bilirubin with normal concentrations. Hou'ever, the concentration of direct bilirubin in the

blood ofhealthy catfish higher than the standard concentration'

Bilirubin
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Figure ?. Bilirubin concentration in the blood ofJaundice and Flealthy Clattlsh
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Figure 3. Con."niiution of 
"nryrn. 

transaminase (GPT *a COfi in blood serum of jaundice and healthy

catfish

In blood serum catfish and yellow catfish contain healthy transaminase e{rzyme, which consists

of GpT and GOT concentrations greater than the standartl value (Figure 3). Yellow catfish blood

senrm containing the enzyme GPT concentrations of I I to l2 times higher than the standard value'

1).1,1
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While the apparerrrly healthy fish containing GPT in the blood serurn is 3-4 tirnes higher than

the standar<j value. GOT concentration contained in the blood serunl and catfish, yellow catfish

healrhy indiritlual reache-s 5-6 times and 2--1 times higlrerthan the standardvalue.

Jauntiice catfish containing glucose in tire blood rvith a higher concentration of blood glucose

concenrration 1tealthy cartlsh (Frgure 4). The average value of the concentration of glucose in the

blootl of-l,ellorv catfish and catfish healthy each oi 201.6 an<t 50.6 mg / dl The value of blood glucose

concentration is instantaneous. Fish samples taken iron.r fish populations do not consume food for4
davs.

Bio.:i giuccse imgiol)

i r0,{.-)

I C0,0

i -i0.0

i 00,0

Note:

a : Healthy catfish Jaundice catfish

50.6

ffi
t

Figure 4 BIood Glucose Concentration and Jaundice and Healthy Catflsh

Discussiott

C--ell concentration in tlre blood that consists of total leucocytes, erythrocl'tes, hernoglobin, and

heltatocritinyellowcattishu,aslou'erthantheconcentrationofbloodcellsinhealthycatfislr(Fig- l).

Ho.,vever, the two groups of catfish has a platelet conccntration did not differ. The average value of
toral leukocyte concentration of yellow catfish and catfish that is healthy, each for 73-8 (xl0 r cells /

ul)and tZ6.t lxl0icells/ul).Judgingfromthevalueof celI concentrationleucosites,yellowcatfish
have the conditions that lower body resistance compared to the condition of the body's defenses

healthy catfish. Yellow catfish endurance has decreased (Figure I).
Value of tire concentration of erythrocytes jaundice catfish and catfish healthy each of 0.6 Z 106

cells / ul and2.4x 106 cells / ul. Catfish erythrocl4es standar<l value is 3.5 - 5.5 x 106 cells i ul' When

associated rvith the concentration of direct bilirubin yellow catfish and catfish are bigger healthier

than rhe stal{ard value of direct bilirubin, then this condition shou's that the yellow catfish and catfish

healthy experience hemolysis orbreakdown of hemoglobin in the erythrocyte cell growth. But if it is
associated with hemoglobin values, it appears that jaundice catfish showed hemolysis condition is

reinforced by the low value of hemoglobin in yellolv catfish, the which amounted to 3.1 g / dl. Values

of healthy catfish hemoglobin I 1.4 g /dl is still in the notmal category According to the standard

(l 1.0-16.0 g / dl). The same thing Happens to hematocrit values, the hematocrit value of less than the

yellow catfish catllsh healthy hematocrit values (Fig. l). The average hetnatocrit value of the yellow

catfish and catfish healthy respectively of 8.2o1o and 32.7ol,.lnto two groups of fish that contain lower
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hernatocrit values than the standard hematocrit value olcatllsh (37--t0%). Catt'ish blood hematocrit
percentage reflects the proportion of erythrocl.tes in the blood. Hcrnatocrit percentage value describes
the size o1' lhe concentration of erytirrocytes in the blood and can also describe tlie size ol the
erythrocyte cell.

Describe the perlbmrance of haenratological llsh llsh health condition (Jhonny et al., 2003).
Data measured concentrations ol a varietv ol catfish blood cells sho*'ed that the health condition of
yellou, catfish has decreased. Health condition is thought to be related to the condition oirnal liver
functir.rn. darnage condition or abnormalities in lir,cr cells tirat causc flsh to be-come vellou or
hiperbilirubin and also the incrcase of transamin.lsL- cnzvme\ consisting of SGPT and SGOT in thc
blood serurn ol tlsh (Figure i)

Yellow catllsh contain total bilirubin. dircct. and indircct bilirubin *ith a hieher concentration
ol he althy catllsh bilirLrbin cr)ncentration (F ieurc rJ. Conccntralion i.ri' total bilirubin and direct
bilirubin in ycllor,,, catilsh rcachcs 6 to 9 tirlcs thc nonral colrccn{ration of bilirubin / standards,
lvhereas indirect bilirubin concentration was onlv r tinrcs thc slandard concentration. This
phenomcnon illustrales hypcrbilirubin conditions tltal causc vellorr'tlsh. Bilirubin is a yeliuri pigmcnt
produced liorn thc brcakdown o1'hemoglobin (Hb) Bilirubin is crcretcd in the bile and excreted in
the fbces and urine, ln tire blood. there arc trr,'o fbrnrs olbilirubrn. direct biliruhin is dissoh.ed in rvater
anil indirect bilirubin. the bilirubrn is conjugatctl rvitir albunrrn. -fherc 

rs en irrcreasing concentration
ol dircct bilimbin in the blood illustrate thc irnbalance bet*'een haenr into brlrrubin and solving the
iiver's abilit_v-- to rrake a con1ugaled bilirubin. This contlition is pr.obably caused bv liver malfunction
or breakdor.r,n ol red blood cells is cxcessive. Increased concentrations ol'indirect bilirubin in the

blood indicatcs damage to the bile duct.
According Vaehbr.liani (2008). bilinrbin mctabolisrn starts l}om hcmoglobin contained in red

bloocl ce lls (erythrocytcs) r,vhich havc the solution anrl gcncratc bilimbin unkon3ugasi and is dissolved
in water. Furlhcrnrorc. bilirubin will bc cntcrcd into thc hcart and cxpenence thc process of
con1ugation with albumin. Through the bilc ducts. bilirubin be secreted into the qastrointestinal tract.
Bilimbin is excrctcd in the lcccs and urinc in thc tbrnr of Urobilinogcn.

Hcalthy cattlsh contain total bilirubin with loucr conccntlations of total bilirubin value of the
standard. as',vcll as its indirect bilirubin conccntrations. Whilc thc conccntration of direct bilirubin in
the blood ot-hcaltlry catflsh Urobilinogcn incrcase bcyond the standard value direct bilirubrn (Figure
2). The increase in direct bilirubin concentrations in healthy catflsh describe several possibilities,
namely that there is a rise in lraenr breakdor.vn in erythrocl,tes and liver damage ceil function so that
direct bilirubin rvill be difficult to experience the process of cor.r3ugation in the liver.

Measurement of .serunr concentration of bilirubin in the blood of yellorv catfish and catfish
samples taken frorn healthy catfish ti'om the pond system maintenance with the same or similar
populations. Figure 2 shows that the yellow catfish and catfish contain unhealthy concentrations of
direct bilimbin greatcr than standard drrect bilirubin. Thercfore. it is alleged that the trvo groups of
catfish are damaged liver tunction. However, a yellorv cattlsh livcr malfunction with a higher level
compared to liver damage in healthy catfish. Yellou, catfish are also secn damaged bile duct (Figure
2). Mal condition of damage or liver function may also bc seen from the data of serum transaminase
enzyme activity (Figure 3).

Figure 3 shows that the yellow catfish and catfish have healthy transaminase enzyme activity in
the blood is greater tharr the standard value. The increase in transamirrase enzyme activity in blood
showed liver dan.rage (Hughes, 2008). According to Hughes (2008), thc enzyme transaminase, both
GOT (glutamate oxaloasetat transaminase) and CPT (glutamate p).rxvat transaminase), is an enzyme
derived fron.r tlre liver cells. If the liver cell is danraged it will result in an increase in serum enzyme
levels. Value of enzyme activrry in serunr transaminase yellou, catfish is 372.6 u i L for alanine
aminotransferase and 171.1 u I i forAST. White the dcfault valucs for SGPT and SGOT, each for 7-
32u ll and 6-30 u / l(Figure 3). Value of transaminase enzyme activify in serum of healthy catfish
124.2 u / 1 and 40.0 u / I respectively for SGPT and SGOT. Based on data SGPT and SGOT are it can
be concluded that the yellow catfish and catfish are kcpt healthy with super-intensive system showed
liver damage. Liver darnage condition Yellow catfish looks morc serious than a damaged condition
catfish healthy liver function. Yellow catfish are also showing a good increase in total bilirubin, direct
or indirect, which means that the yellow catfish were also damaged bile ducts.
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Fish liver is the organ that is essential in maintaining health and functioning (Holt and Smith,
2008). Hepatocye is cornposed ol about 80% of all liver cells that act as a functional liver. These
cells have a varietv of roies. including drug ntetabolisrn, protein synthesis, secretion of clotting
t-actors. and the storage of sugar in the forni ol glycogen. Bile is a product of the liver cell which
consist.s of several componenLs, namely bilirubin and bile acids. Bile is concentrated and stored in the
eall bladder. Bile is secreted into the di-gestive tract when needed. Bile serves to fat emulsionller.
Vaglliani (2008) adds that the level of liver function as a regulator of amino acids in the blood by
fbrming building blocks ol proteins, Liver also functions in converting toxic arnmonia inro urea:
synthesizc and metabolisrn of chole.sterol. phospholipids. triglycerides and lipoprotein; produces bile.
u'hich helps carrY u/a.ste and ihe brcakdour oltat in thc intestine tluring digestion. Fat and fat-soluble
r'itamit.ts (r'itamins A, D, tr, K) require bile in the absorption. Liver function in the coniugate and
excrete bilin-rbin. Another function olthe liver was inactivates hormones, metabolism and excretion of
drugs and toxins. the bodt,'s de f'ense against infectiorr through the production of i:nmune factors and
renroving becteria fiom the bloodstream.

If vierved ticlrn thc blood glucose concentration, it appears that yellow catfish contain glucose
in their blood rvith a higher conccnlration of healthy catflsh. Blooil glucose concentration of catfish
and i:atilsh healthl,'yellorv- each lor 20 1.6 nrg / dl anti 50.6 mg / dl. An increase in blood glucose
concctltratitln can intlicate stress (Hastuti. et al, 2003) Therefbre, high blood glucose concentratio,s
in vello,,v cattlsh, presumably due to stress.

Strcss causes catfish to reguiate its inlluence over the performance of the liver in regulating
energY htlnleostasis (Holt and Smith, 2008) Stress cclnditions that cause tlie heart continuously u,orki
hard to regulatc This condition could be cxpccted to lead to other liver dysfunction resulting in
hvpcrbilirubin in vcllon' catfish.

Whcn associated r;-'ith a system-of cultrvation practiced in the village Boyolali catfish. whrch is
a verv high density or 300-500 flsh/m2, it is suspcctcd that the condition of the density of fish is also a
trigger o1-stress. According Subandiyono and Hastuti (2008a, b), the optimum density for catfish is at
200 flsh,rlr. Dcnsity oltnore than 200 catllsh fish/m2 asymptomatic average size of fish smaller and
shou,ed lorvcr resistance High fish density causes social stress on the fish so that flsh growth
impaired.

Conclusion

Thc conclusion to be drawn liom the rcsults of this sturly is that the concentration of various
cclls in the blood of yellow catfish is lower than the concenrration of blood cells in healthy catfish,
except tbr platelets. Platelets are the blood contained in healthy catfish and yellow are within normal
lirnits. Yellow catfish shou'ed hiperbilirubin condirions, but the yellow catflsh and catfish have
healthy transarnine enzyrne activiry in blood serur-n of the same height.
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