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ABSTRACT

Guinea pigs Cavia porcellus(Linnaeus, 1758)) is a rodent other than rats and mice that are commonly used in
biomedical research because of its physiological similerityymans. To meet the requirement as a standard laboratory
animal, the care management of GP needs to be cewtralhe of which is by dieThe $andarddiet for GP is still

limited in Indonesia, therefore GR fed with a rabbit diet. According to references, inappropriate diet affects
hematology profile. This research will be carried out to compare hematolofilepio GP fed with standard and
nonstandard diets. Nine female GP were assigned into three groups, given a variety of diets based on the research design:
Group BV (NSNS-S), BVL (NS'S-S), and BL (SS-S). The research lasted for 8dys,and blood was ctdcted every

28 days. Hematology data profiled using fully automatic hematology analyzer Sysm&@0X®ith the following
parameters: RBC, HGB, HCT, MCV, MCH, MCHC, WBC, %LYM, %NEU, %MXD, #LYM, #NEU, #MXD, NI/L,

PLT, PDW, MPV, PLCR dan PCT. Cell morphologyas observed through smear slide, stained by Giemsa 3%. There
were significant (p<0,05) decrease in RBC, HGB, HCT, and MCHC. There were also significant (p<0,05)dmtrease
MCV value, WBC, NEUT#, PLT, and PCT. The significant changes espebigtigerin the BL group. Based on the

result, it can be concluded that the diet alteration to the standard diet changes the value of RBC, HGB, HCT, MCV,
MCHC, WBC, NEUT#, PLT, MPV, and PCHowever, the change was ranging in the normal value, so the nonstandard
diet was still safe to be given with vegetable supplementary every day
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1.INTRODUCTION Diet is one of the important things to maintain good
body condition. Diet feeding aims to fulfill energy needs,
Guinea pig Cavia porcellus(Linnaeus, 1758)) is a  growth, body regulation, and protectif8i. A diet that
small, tailless species of the Order Rodentia. The guineaas been formulated according te treeds of a particular
pig is one of the laboratory animals that is often used inspecies is called a standard diEte sandarddiet aims
biomedical research as a test material for biochemistryto maintain nutrient balance, growth, and reproduction
physiology, and pharmacology because it has severajates in animals, especially laboratory animals. In
physidogical similarities with humans. The guinea pigs addition, a standard diet also reduces the variation of
used in research must be properly maintained so that thetrinsic factors that may be obtained from natural diets.
can show representative results and can be used aspach species of animal has different nutritional
reference for further research. One of the attempts taequirements so that different standard diets are provided.
maintain a good guinea pig conditiontésmeet nutrient  However, some animals are not fed by their appropriate
needs through a daily dift][2]. standard diet[4]. Most laboratory guinea g in
Indonesia are still fed with a rabbit diet. This happens
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because the standard diet for guinea pigs in Indonesia is Bodyweight and body temperature were calculated
still rarely found and has not been commonly used. every week as basic physiological parameters. In

An inappropriate diet (nonstandard diet) can cause aaddmon, guinea pigs were also given vegetables such as

. : . : . cabbage, carrots, mustard greens, spinach, cucumber,
lack of nutrient intake, cauginseveral physiological .
. o . . _kale, and timothy hay as much as 100 grams/eagey
disorders. Vitamin C deficiency can cause scurvy in

guinea pigs which is indicated by coarse hair, limp, day.
anorexia, slow wound healing, and joint swelling.
Vitamin D deficiency causes fibrous osteodystrophy
characterized by weightss, hypersaliva, lethargy, and Before this research was done, all the guinea pigs
difficulty moving [5]. Deficiency of essential fatty acids ;o o given fully norstandard dietNine female guinea
can cause sores around the neck and ears, hair loss on t Ry)s were assigned into three groups, which are BV,
ventral surface, dermatitis, and stunted growth. ProteinBVL' and BL.Changes in the diet were carried out every
deficiency exhibits symptoms similar to Kwashiorko g daysPellets were given as much as 150 grams/cage
syndrome including edema of the face and g6hs every daybased on the research design (Fégl).

One of the parameters that can indicate the presencPrinking water was given as much as 250 mL/day in a
of physiological disorders is the hematojogrofile. ~ rodentic bottle.

2.2. Research Design

Changes in normal values in the hematyglqgofile BV Group s 1 wss S
indicate a physiological disorder that candasised by 3 guinea pigs (28 days) [ (28 days)]- (28 days)
disease, nutritional disorders, or stress due to external’— — -

environmental condition’]. The research by Spittlet BVL Group NSS || S ]_ S

al. [8] showed that ématology profile isexdependent. 3 guinea pigs (28 days) f| (28 days) [| (28 days)
Theresearch abotiie hematology profile of male guinea BL Group | S S g
pigs was doneyoRachid[9]. Therefore, it is necessary to 3 guinea pigs (28 days) [] (28 days) }' (28 days)

examine the hematolggrofile in female guinea pigs as
an initial diagnosis of possible differemsceof Figure 1. Research Desigiiet replacedevery 28 days
disturbances in physiological conditions in female andin the form of nonstandard diet (NS), a 1:1 mixture of

male guinea pigs due to inappropriate feeding. standard and nonstandard diet (NSS), and standard diet
(S). The diet given in BV group changed gradually, BVL
2. METHODOLOGY group had longer standard diet duration after gradually

changes, and BL group was changed directly without
This researchhas fulfilled the ethical eligibility  beinggiven a mixture.
requirements through ethical clearance approved by the
Research Ethics Commission of the Faculty of Veterinary2 3, Hematology Profile
Medicine, Universitas Gadjah Mada, Yogyakarta with

the registration number 0016/ERKH/Eks./2020.The Hematoloy profile was observed every 28 days on
guinea pigs care management and the data collectingp-0, D-28, D56, and DB84. Blood samples were
were done by following methods collected through the posterior limb by cutting the nail +2
mm from the visible blood vessels aftemiassterilized
2.1. Experimental Animals using 70% ethanol. Blood samples were collected in

microtubes coated with EDTAwith the help of

Guinea pigs Cavia porcelluy were kept in the  microhematocrit. The blood was observed through a
i Ani mal oftthe &xutypof Biology, Universitas hematology analyzer (Sysmex XP100®) with the
Gadjah Maddor 84 days. The guinea piggere kept in  following parameters: erythrocyte profiles, leukocyte
standard pettype, rustresistant metal gridageswhich profile, and platelet profiles.
could be disassembled. The base of the sag@ vinyl
carpet plus wood shaving as bedding. The cagges
equipped with enrichment in the form of tunnéts
hiding places and shelters to suppaneir normal
activities.

Erythrocyte profiles examined were total erythrocyte
(RBC), hemoglobinlevel (HGB), hematocrit (HCT),
mean corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH), mean corpuscular hemoglobin
concentration (MCHC), RBC distribution width by

The guinea pigs were divided into three groups of coefficient variation (RDWSD), and RBC distribution
cages, containing three animaach The guinea pigs  width by standard deviation (RV-CV).
were given nonstandard diet which was locally available
rabbit pellets (Vittamaxx®and standard diathich was
guinea pig pelletsmported from the United States
(LabDiet5025®). Drinking watewas taken fronthe tap
water (Toya Gama).

Leukocyte profils examined were total leukocyte
(WBC), total Ilymphocyte (#LYM), Iymphocyte
presentation (%LYM), total neutrghil (#NEU),
neutrophil presentation (%NEU), total mixed cell
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(#MXD), mixed cell presentation (%MXD), and values for each variable arranged based on the lowest to
neutrophil/lymphocyte ratio (N/L). highest values of the animal population on day O.
Microscopic images of blood cells data (erythrocytes and
leukocytes) were displayed as representative images
cellsdiametewasmeasured using Image Raster®.

Platelet profiles examined were total platelet (PLT),
platelet distribution width (PDW), mean platelet volume
(MPV), plateletlarger cell ratio (LCR), and plateletcrit

(PCT). 3. RESULT AND DISCUSSION

2.4. Thin Blood Smear Preparation The data collected from this research was examined
right after and the result was presendsda picture. The

The method of making and staining thin blood smears, .. i+ was discuss in each point below.

was carried out basesh researchby Salnus & Arwie

[10] with modification The blood samplevas smeared
thinly on a fatfree slide Fixation was carried out using
methanol for five minutes and stained with Giemsa 3% The blood cell morphology was observed from the

fo.r the next 30 minutes. Then, the blood smear was rlnseqlhin smear preparation by microscope. This observation
with aquadest The morphology of blood cell was a5 done toobtain each cell morphology without
observed using a binocular microscope. counting the cells. Tat of each cell was examined using

. Hematology AnalyzerErythrocytes in guinea pigs tend
2.5. Data Analysis to be larger than erythrocytes wmrother laboratory
animak such as rabbits (6-6.9 um)[6] and mice (5.8
pum) [11]. The average diameter in normal guinea pigs is
6.6-7.9 um[12]. Like the other mammals, guinea pig
erythrocytes are biconcav&he observed diametersf
erythrocyte were variated fror8.6510.91 pm. This
variation can occur because the guinea pig erythrocytes
aremoderateanisocytosi§13].

3.1. Blood Cell Morphology

Quantitative data (body weight, body tempgerae,
and hematology profile) were tabulated using
Microsoft’ExceP and analyzed using descriptive
statistics onavay Anova (p<0,05)followed by Duncan
for the significant testThe results were visualized in the
form of a line graph and compared with the baseline

15,00 um

Figure 2. Blood cell morphology of female guinea pig which are erythrocyte (a), eosinophil (b), neutropt
lymphocyte (d)andmonocyte (e)

Eosinophils have a segmented nucleus that forms twaytoplasm of neutrophils shows a lighter pink than
to three | obes, | e s [d2]. THe a neosinbphilscausad tby tbeiral Iprotsin in e btrephil
basic protein in the eosinophil granules binds to the eosirgranules binds both types of dyjéd4][12]. The observed
dye in Giemsa and ftrnsdark pink. The diameter of the neutrophil diameter was 16.17 pm, larger than its normal
eosinophils observed was Bn which was still in the  size (1612 pm[12]). The largersize of neutrophd can
normal size (15 pm[12]). Neutrophils can be found indicate that they wee reactive. Reactive neutrophil
with five or more nucleus segmentatiga2]. The increass the segmentation of the nucleus so that the cell
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grows larger In addition, the presence of vacuolization
and granulatiorcaused bytoxic substances also affects
the morphology of neutrophi[45].

Monocytes have a lower nucleusytoplasm ratio
than lymphocytes so that lymphocytes have less
cytoplasm. The nucleusf monocytes is moréke oval
and amoeboid than the nucleafdymphocyteq16]. The
observed diameter of the monocyte was 19.21 pum and th
lymphocyte was 13.79 pm. In generalethize of a
normal small lymphocyte is the same as the erythrocyte
while a large lymphocyte can be up to twice size of small
lymphocyte. Monocytesizes are slightly larger than
normal large lymphocytdd 2].

The morphology of erythrocytes and four types of
lymphocytes (monocytes, lymphocytes, neutrophils,
eosinophilswasobserved through the thin blood smear
shown inFigure 2. Morphological observations can be
doneto detect various diseases related to blood cell
abnormalities[17]. Several blood abnormakt may
occur in guinea pigs with inadequate nutrient intake.
Research byde Oliveira & Saldanhg18] shows that
protein and lipid deficiency can cause abnormalities in
erythrocyte morphology because lipids and proteins ar
the main components of cell merabes. Some cases of
erythrocyte abnormalitiesanoccur due to gene coding
disorderghatarecaused byrotein deficiencyThethin
blood smears preparation also complements the
examinationresult that cannot be displayed through
hematology analyzer, suds the presence of platele
aggregation. The low platelet count through a
hematology analyzeexaminationcan be caused bg

large amount of aggregation that occurs around the

wound in the blood collecting sit§l9]. Therefore,
observation of platelet agegation through thin blood
smear preparations can support the hemayofrgfile
data.

3.2. Erythrocyte Profile

The female guinea pig erythrocyte profifes shown
in Figure 3. Each graph was provided with a baseline
showing the normal range for each paeder(grey area)
An increase or decrease in the hematplpgofile that
exceeds normabkngeindicates a physiological disorder.
Most of the variable shows a normal range, but some ar
passing the normal range.

Erythrocytes or red blood cells are onetlod blood
components that play a role in oxygen delivery
throughout the body. Almost 98% of the cytoplasmic
protein in erythrocytes is hemoglobin that makes a red
color. It plays an important role in tlo&ygen ad carbon
dioxide binding of the cell[20]. Hematocri shows the
percentage of total erythrocytes to the total blood volume,
so that the RBC value is related to the HCT value.

e
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These three varialdeshowed a decreasing trend for
84 days, especially in the BL group. Based on the Anova
test, there was no significant difference (p>0.@%en
guinea pigs were given the diet changes gradually, shown
in the BV and BVL groupsThe BL group showed a
significant difference (p<0.05) which indicated that
changes irthe diet directly without being given a 1:1
mixture (NSS)was affectingthe total erythrocytes and

emoglobin levels.

. Guinea pigs are the type of animals that are difficult
to receive changes in diet, so they tend to refuse when
given a new type of digl2]. Diet refusal can disturb
erythropoiesis due to nutrient deficiencies, especially
vitamin B12, folic acid, and iron.acking components
that support erythropoiesigll causea lowererythrocyte
production[21]. Beside thatprotein intake alsaffects
erythrocyte production. Standard digprovidinghigher
protein content than nonstandard diet (Table 1).
Inadequate protein intakeom the nonstandard diean
inhibit the hematopoiesis cycle, especially in the GO/G1
hematopoietic stem cell cycle. Protein malnutrition
interferes with endothelial cells that play a role in
hematopoietic stem cell differentiatiorProviding the
right amount of protein needs will reduce the
hematopoigc  disturbances [22]. If the value
continuouslydecreaseand surpassethe normal range,
guinea pigs may have anemia duethe lack of RBC
produdion. The severity level of anemia can be detected
according to the hematocrit percentge Lower
hematocrit value indicates severe aneduia to the lack

of total circulating erythrocytef@3].

Despite the decrease, Hethree variablesf the BV,
BVL, and BL groupsdid not show a significant
difference (p>0.05petweenthe last day (dayB4). This
indicates that the three various diet change ste8st
daysdid not affectthe erythrocyte productionBeside
that the BVL group hada potential to increasthe total
erythrocyte, hemoglobin level, and hematocrit
percentag€Figure 2a2b, 29. But it is still necessary to
do further research ostandard diefeedingin a longer
time.

MCV values were all elevating for 84 daysand
negatively correlated to théotal erythrocytes.This

gondition showshatonly a small amount afrythrocytes

producedut ina large sizeknown agmacrocytic anemia
where the size and thickness of erythrocytes exceed
normallevel. The graph shows that the diet changese
increasng the MCV value. Based on the Anova texdt,

the groups showed a significant difference (p<0.05)
during the research. The BV, BVL, and BL groups
showed a significant difference between -@agnd day

84 and eactwas not significanty different (p>0.05) by

the last daySimilar to the previous parameter, changes
in the diet were affecing the MCV value. Despite the

Therefore, the hemoglobin level and the percentage ofncrease, the MCV value was still in thaseline anthe

hematocrit are linear to the total erythrocytes.

normal range that is 8695.9 fL [12]. According to
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Figure 3. Erythrocyte profile of female guinea piggth diet variationgresented in total red blood cell (a), hemoglot
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researchj24], elevatedMICV values also occur when the  3.3. Leukocyte Profile

plasma concentration increases so that erythrogydes

swelling as theblood samplesdiluted Er y t hr o ¢ y fThe fegale guinea pig leukocyte profile (Figure 4)
volume canalsoincrease if the blood samplelist too presentedhe total and differential leukocyte counts as
longin aroom temperaturf25]. well as the N/L ratio. Each type of leukocyte has different

roles in theammunesystemso the differentialeukocyte
count can be used asindicaion of guinea pigs
physiological conditionThe totalcirculating leukocytes
may vary, depending on various conditions such as age
and gender. Moreover, the value of each parameter is also
affected by stress conditismlue to external disturbances

or formationabnormalitie§14].

Although the size of erythrocytes was increasing, the
mass of hemoglobin ieachcell tended to be the same
and did not change. MCH valuesnly showed a
significant decrease (p >0.08) the BVL groupwhen
they weregiven a mixturepellet (NSS) Even so, MCH
value was fluctuating within the normal range based on

the baselineAll the MCH values showed a stablamber
after being givera standard diet. In this research, each leukocyte parameter was in the

normal range based on the baseline. Examination of the

MCHC values showed a downward trend for 84 days, (5| |eukocyte count showed a significant increase
especially in thg BVL group. The BVL and BL groups (p>0.05) on the last day of@BVL group.The elevated
showed a significant decrease in the-88yand dayB4.  (5a11eukocytecount ofBVL group was also followed by

The decrease in MCHC value indicates that theqiaineytrophils and lymphocytes. Although the increase

hemoglobin concentratiocontained in eachell is low only occurred in the BVL group, the total leukocyte count
due to the large celWhen the erythrocytesnlargedas on the last day (dayg4) did not show a significant

shown by the MCV valughere was much cytoplasm and jiarence (p<0.05) between groupsymphocyte total

the hemoglobin mass was constant so thathe 5.4 phercentagwere relatively stable within the normal

hemoglobin concentrationwent.lower. This condition range. Based on the Anova test, there was no significant
can also be observed througtin blood smear, whe  jittarence (p<0.05) tesed  so the change from

erythrocytgs appear more discolored due to the lack Ofnonstandard diet to standard digid not affectthe
hemoglobin conter{6]. number and percentage of lymphocytes. Prolonged
The examination of RDW values is divided into two Standard diet after being given a mixed diet led to
types which are RDWSD (RBC Distribution Width by  increasen total neutrophils as shown irfrigure 4d(day-
Standard Deviation) and RDMBV (RBC Distribution ~ 84). This number also testedignificantly different

Width by Coefficient Vaiation) [26]. The RDWSD  (p>0.05) with day0 that may be caused ke diet
value is the standard deviation of each size ofcontent One of thecontentdifferencesetweerstandard

erythrocytes so that it is shown in fL unifg7]. and nonstandard diets is vitaminv@ich is known to
Meanwhile, he RDW.CV value indicates the percentage Support theimmune system. Vitamin Gupports the
of the erythrocyte standard deviation ratio (REB®) to ~ neutrophilthrough the activity of enzyme cofactors and
the mean erythrocyte lme (MCV) [28]. Several antioxidants.Fulfilling the vitamin C need caalso
studiesmentionedhat the MCV value is also influenced reduce the level afeutrophilapoptosi¢32]. The reduced
by age. Therefore, the RD\WWD parameter is more rate of neutrophil apoptosisnay increase thetotal

widely used to reduce the influence factor of M{2@)]. neutrophilsand consequentlglevatethe percentagen
The RDW value in the BV and BL groups were contrastto nonstandard diets that did not contain vitamin

fluctuating within the normarange, but there is a C, standard diet supplemented with vitamin C was able
significant (p>0,05) increase of RDW the BV group to increaseotal neutrophilsof female guinea pigs.
(day-28) and BVL group (dap4). This elevatedRDW

value indicated thatlarge size erythrocytes were .o hinas total eosinophils, basophils, and monocytes
produced with many size variatios (macrocytic  pacayse of their small amount in blood circulatishich
anisocytosis anemia). are 0-7% eosinophils, ©.8% basophils, and-2.6%
Guineapigs that experienced anemiéth a low total monocytes[12]. Therefore, theobtainedtotal cell was
erythrocyte and a high rate of erythrocyte destructioncalculatecasone parameter by the hematology analyzer.
have a higher possibility to gemnore anisocytosis Examination ofmixed cell totaland percentage showed
erythrocytes In addition, low erythropoietin can also normal values based on the basel The results of the
affect the formation of abnormal red blood cg#8][31]. ~ Anova test showed that there was no significant
The RDW values of the BV and BL groups at the end of difference (p>0.05)in 84 days. There was also no
the research (da§4) showed significantly different significant differencg(p>0.05) between each grogm
(p<0.05)from the BVL group. This indicates thgtving  thelast day of the resear¢tiay-84), when dlwere given

prolonged standard dietfter going through a gradual a standard diet. Thishows that the change from
changecanincrease erythrocgtsize variation. nonstandard diet to standard diet not affecimixed cell

total and percentage.

Mixed cell (MXD) is a leukocyte parametehat
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Figure 4. Leukocyte profile of female guinea pigs with diet variatipnssented in total white blood cell (a), tot
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TheN/L values were all increasing during the first 28 3.4. Platelet Profile
days, then decreased steadily thereafter. The BVL group

showed aincreasef N/L valueshy the last 28 days due
to the elevated totaheutrophils. Althoup the value

(p>0.05)tested by Anovletweereach group by the end

of researct{day-84). Thisconditionshowedthat thediet

changedid not affectthe N/L ratio. The BV group

total neutrophils and low total lymphocytes so timaide
ahigh N/L ratbo.

The female guinea pig platelet profile was shawn

Figure 5.In general, all platelet profile variablegere in
seemed to fluctuate, there was no significant differencethe normal conditionsAll the groups showed that the

platelet countswere increasingsignificanty (p<0.05)

based on the Anova tdsttween day 0 and day.88ven
so, the difference asnot significant(p>0.05)between

showed the highest average N/L value caused by higiflay56 and day84. From this resultstandard dietvas

able to significantly increase the platelet count and

stabilizing value
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Figure 5. Plateletprofile of female guinea pigs with diet variatigm&sented in total platelet (a), platelet distributi
width (b), mean platelet volume (c), platelatger cell ratio (d), and plateletcrit (Statistically comparison betwee

days marked by [a/b]; between groups marked by [*]

In addition, it did not take long period for the total However, further research still needs to be done to
platelet to increase after being given a standard dietdetermine the effect of standard feeding in the long term
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because increased total platelets that exceed normal valugtamin C content, as much as 32.6 mg/89 g cabbage and
can cause thrombocytosis [33]. 80.4 mg /67 g kald37][38]. Research in 201939]

. — showed that guinea pigs could be fegrabbit diet In
Research bySahinet al [34] showedthat vitamin addition, sufficient supplemental vitamin C still need to

B12 and folic acid deficiency were able to reduce total be given every dasincethere was no sianificant chanae
platelets. Therefore, fulfilling the needs of vitamin B12 . 9 y dasl 9 9

ard folic acid through a standard diet hedbmprove the in diet consumption, body weighand morphometric

platelet count. Under these conditions, a standard diet Caxarlables between tigroup fed by guinea pig pelleasd

begiven continuouslyo keep a stable platelet coufihis group fed byrabbit pelletswith sufficient supplemental
elevatedtotal plateletwill consequently increasthe vitamin C.

plateletcritvalue, becase itrepresentshe total platelet
percentage to the blood volume. By the normal

conditions, the total platelet is maiptained to fsta}y ip 4  Bodyweight and temperaturgere examined as the
normal .amount through regeneration and gllmmatlon basic physiological parameters of the guinea pigs. The
mechanisms so that the platelet volume remains CO”Staansult(Figure 6)showed thabodyweight of the BVL
[35]. Thereforg, plateletcrit showed a linear result to the groupsslowly decreasingvhenthey weregiven amixed
total platele(Figure 5) diet (NSS)until the first standard diet period (weet8)L
Three platelet indices (PDW, MPV, aneLER) are ~ However, bodyweightvasrising againafter prolonged
variables associated with platelet shaped size standard diet periodhs mentioned beforehanges irthe
variation The PDW value generally increases when dietmaybecausng weight loss due teatrefusal by the
platelets are activated which causes morphologicalguinea pig.Even only aslight change in the diet will
changesMorphological changes in platelets can range causecomplete rejection of the new feed/drif2{.
from a rounded form to pseudopod&6]. The level of
anisocytosis in platelets can be knowtmough PDW
examination[35]. Large platelet sizes can loetected
through MPV examination. The more platelets dttge

3.5. Body Weight and Temperature

Body Weight
1200

= 1000 '—wh A A el gy
=BV

©
=]
=3

sizes were found, the higher the MPV value would be. % _ . ——BVL
When platelet productioiis low, the formed platelets g 0 BL ,
tend to have a larger sizmd are more active sphich ;ZZ“ » Ifiﬁfliﬁl::i(;li)
will elevate the MPV value [35]. Heterogerity of , L inear (L)

plateletsis also related to Platelkktarger Cell Ratio (P 12345678091011121314
LCR). The PLCR value indicates the presence of large Weele
platelets with more than 12 fL in volume, expressed in

percentnits[35]. Figure 6.Bodyweight of female guinea pigs with di¢

variation measured every week.

As shown in Figure 5the MPV valuewvas decreasing
when the platelet counwas increaing. This indicates Standard diet (LabDiet) ba larger pellet size than
that plateletsnore platelets produced, the ldsg-sized ~ nonstandard diet (Vittamaxx) andseslightly different
platelet formedThe PDW and R.CR values showed color (Figure7). Guinea pigs aranable to adapt quickly
only a slight decrease whichdicated that the platelets 0 changes in type, appearance, and percentage of diet
were produced in a homogeneous form. In all threeand drink. Even different brands of pellets may also cause
groups, the significant changes only happened in the BLguinea pigs to refuse to €40]. Therefore, et changes
group. The three platelet indices in the BL group wereneed to be done very gradually so titatan be well
significantly different on day with day28, 56, and 84. receivedandmet theimutritional needs. One method that
However the changes in values were still within the can be done iby mixing with the new diet. After
normal range and showed a more stable veduke diet
change did noaffect the platelet size and morphology.

Based on the hematolpgexamination it could be
known that there were significant changes (p<0.05) in
several variables during the research (84 days). Although
there was a significant changal the valueswere still
within the normal range. The complementary
supplements which are vegetables may keep the
hematology value stabl¥.arious \egetablesvere given
every day in the form of cabbage, carrots, mustard Figure 7. LabDiet and Vittamaxxpellet form.

greens, spinach, cucumber, kale, and timothy. hay | apDiet pellets have a bigger size and brightdorc
Vitamin C contained in this natural diet was ataldhelp than Vittamaxx pellet.

to fulfill thevitamin CneedsCabbage and kale have high
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adapting for some time, the guinea Pigveight back
increase and became more stable.

According to Noonarfl] and Pignon & Mayef5],
the guinea pig's rectal temperature ranged from-37.2
f39.5°C. In this research, the guinea pig body temperature

Based on the results, the average body weight o .
. L : > was lower than the normal temperature in the reference,
guinea pigs increased after being given standard feed.

; o . N
This can happen because the nutrient content in standar\ghlch. was 34.837.7 °C. . Dlﬁerent physiologal

Lo . : : . conditions depend on various internal and external
dietisavailableon the righemount for guinea pigseed factors. Baseline differences in body temperature can be
Thecomparison of the nonstandariétiVittamaxx) and ' y P

standard diet (LabDiet) compositi shown in Table affected by various internal factorg such as age, circadian
1 rhythm, metabolism, and ovulation cycles as well as

external factors such asempeature (demographic

Table 1. Composition comparison between Vitiaxx  factors), humidity, anéxaminatiortime [42].

and LabDiet Figure 8 showed that the three groupsad a
fluctuating body temperature during the research.
» : ; According to Garami & Székelf43], low food intake
Composition Vittamasx Labbiet can reduce the basal metabolic rtitet wil lower the
Protein 15,0 % 18,0 % body temperature. Therefore, the rejection of a new diet
Fat 25% 4.0 % couldaffect body temperature. The BV and BVL groups
- showed more stable body temperature due to gradual
Fiber 16,0 % 16,0 % changes. The BL group showed a decrease in body
Moisture 10,0 % 10,0 % temperature in the third week. This is caused by the
- standard diet thawas directly given, so that the guiae
Calcium 0,9 % 11% pig unable to adapt to their new diet.
Phosphor 0,7 % 0,6 % Based on this research, can be concluded that the diet
Vitamin C - 0,5 mg/gram change from nonstandard to standard diet had significant
(p<0,05)result only in several parameters which are total
Energy 270 keall100g 352 keal/100g erythrocyte (RBC), hemoglobin level (HGB)ematocrit

(HCT), mean corpuscular volume (MCV), mean
Guinea pigsneed protein intake approximatel8-  corpuscular hemoglobin concentration (MCHC), total
20% to support their growth and development. The jeykocyte (WBC), total neutrophil (NEUT#), total
standard diet (LabDiet) which contains 18% protein is platelet (PLT), and plateletcrit (PCT). However, the
able to supply the right amount compared to thechange was ranging in the normahlue, so the
nonstandard diet (Vittamaxx) which contains only 15% ponstandard diet was still safe to be given with vegetable
protein. The other nutrient that has a majote for  sypplementary every day. But, if the dititl needsto be

growth and development is fat. Providing enough fatty replaced it mustbe done gradually to give the guinea
acid has been proven to increase body weight. Guinegjigs time for adapting to the new diet.

pigs need fat intake in the form ofaifatty acid (omega
6) as much ag,33- 4,0%. Even0,24% of fatty acid is
enough to support the growth, the higheountcan also
help to prevent dermatitis. However, excessive fatty acid
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