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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 similarity to humans. To meet the requirement as a standard laboratory 

animal, the care management of GP needs to be controlled, one of which is by diet. The standard diet for GP is still 

limited in Indonesia, therefore GP is fed with a rabbit diet. According to references, inappropriate diet affects 

hematology profile. This research will be carried out to compare hematology profiles in 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 (NS-NS-S), BVL (NS-S-S), and BL (S-S-S). The research lasted for 84 days, and blood was collected every 

28 days. Hematology data profiled using fully automatic hematology analyzer Sysmex XP-100 with the following 

parameters: RBC, HGB, HCT, MCV, MCH, MCHC, WBC, %LYM, %NEU, %MXD, #LYM, #NEU, #MXD, N/L, 

PLT, PDW, MPV, P-LCR dan PCT. Cell morphology was 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) increases in 

MCV value, WBC, NEUT#, PLT, and PCT. The significant changes especially happen in 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 PCT. However, the change was ranging in the normal value, so the nonstandard 

diet was still safe to be given with vegetable supplementary every day. 

Keywords: Cavia porcellus, Diet type, Guinea pigs, Hematology, Laboratory animal. 

1. INTRODUCTION 

Guinea pig (Cavia porcellus (Linnaeus, 1758)) is a 

small, tailless species of the Order Rodentia. The guinea 

pig is one of the laboratory animals that is often used in 

biomedical research as a test material for biochemistry, 

physiology, and pharmacology because it has several 

physiological similarities with humans. The guinea pigs 

used in research must be properly maintained so that they 

can show representative results and can be used as a 

reference for further research. One of the attempts to 

maintain a good guinea pig condition is to meet nutrient 

needs through a daily diet [1][2]. 

Diet is one of the important things to maintain good 

body condition. Diet feeding aims to fulfill energy needs, 

growth, body regulation, and protection [3]. A diet that 

has been formulated according to the needs of a particular 

species is called a standard diet. The standard diet aims 

to maintain nutrient balance, growth, and reproduction 

rates in animals, especially laboratory animals. In 

addition, a standard diet also reduces the variation of 

intrinsic factors that may be obtained from natural diets. 

Each species of animal has different nutritional 

requirements so that different standard diets are provided. 

However, some animals are not fed by their appropriate 

standard diet [4]. Most laboratory guinea pigs 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 

still rarely found and has not been commonly used. 

An inappropriate diet (nonstandard diet) can cause a 

lack of nutrient intake, causing several physiological 

disorders. Vitamin C deficiency can cause scurvy in 

guinea pigs which is indicated by coarse hair, limp, 

anorexia, slow wound healing, and joint swelling. 

Vitamin D deficiency causes fibrous osteodystrophy 

characterized by weight loss, hypersaliva, lethargy, and 

difficulty moving [5]. Deficiency of essential fatty acids 

can cause sores around the neck and ears, hair loss on the 

ventral surface, dermatitis, and stunted growth. Protein 

deficiency exhibits symptoms similar to Kwashiorkor 

syndrome including edema of the face and arms [6]. 

One of the parameters that can indicate the presence 

of physiological disorders is the hematology profile. 

Changes in normal values in the hematology profile 

indicate a physiological disorder that can be caused by 

disease, nutritional disorders, or stress due to external 

environmental conditions [7]. The research by Spittler et 

al. [8] showed that hematology profile is sex-dependent. 

The research about the hematology profile of male guinea 

pigs was done by Rachid [9]. Therefore, it is necessary to 

examine the hematology profile in female guinea pigs as 

an initial diagnosis of possible differences of 

disturbances in physiological conditions in female and 

male guinea pigs due to inappropriate feeding. 

2. METHODOLOGY 

This research has fulfilled the ethical eligibility 

requirements through ethical clearance approved by the 

Research Ethics Commission of the Faculty of Veterinary 

Medicine, Universitas Gadjah Mada, Yogyakarta with 

the registration number 0016/EC-FKH/Eks./2020. The 

guinea pigs care management and the data collecting 

were done by following methods. 

2.1. Experimental Animals 

Guinea pigs (Cavia porcellus) were kept in the 

“Animal House” of the Faculty of Biology, Universitas 

Gadjah Mada for 84 days. The guinea pigs were kept in 

standard pen-type, rust-resistant metal grid cages which 

could be disassembled. The base of the cages is a vinyl 

carpet plus wood shaving as bedding. The cages were 

equipped with enrichment in the form of tunnels for 

hiding places and shelters to support their normal 

activities.  

The guinea pigs were divided into three groups of 

cages, containing three animals each. The guinea pigs 

were given nonstandard diet which was locally available 

rabbit pellets (Vittamaxx®) and standard diet which was 

guinea pig pellets imported from the United States 

(LabDiet5025®). Drinking water was taken from the tap 

water (Toya Gama).  

Bodyweight and body temperature were calculated 

every week as basic physiological parameters. In 

addition, guinea pigs were also given vegetables such as 

cabbage, carrots, mustard greens, spinach, cucumber, 

kale, and timothy hay as much as 100 grams/cage every 

day. 

2.2. Research Design 

Before this research was done, all the guinea pigs 

were given fully non-standard diet. Nine female guinea 

pigs were assigned into three groups, which are BV, 

BVL, and BL. Changes in the diet were carried out every 

28 days. Pellets were given as much as 150 grams/cage 

every day based on the research design (Figure 1). 

Drinking water was given as much as 250 mL/day in a 

rodentic bottle. 

 

Figure 1. Research Design. Diet replaced every 28 days 

in the form of nonstandard diet (NS), a 1:1 mixture of 

standard and nonstandard diet (NSS), and standard diet 

(S). The diet given in BV group changed gradually, BVL 

group had longer standard diet duration after gradually 

changes, and BL group was changed directly without 

being given a mixture. 

2.3. Hematology Profile 

Hematology profile was observed every 28 days on 

D-0, D-28, D-56, and D-84. Blood samples were 

collected through the posterior limb by cutting the nail ±2 

mm from the visible blood vessels after it was sterilized 

using 70% ethanol. Blood samples were collected in 

microtubes coated with EDTA with the help of 

microhematocrit. The blood was observed through a 

hematology analyzer (Sysmex XP100®) with the 

following parameters: erythrocyte profiles, leukocyte 

profile, and platelet profiles.  

Erythrocyte profiles examined were total erythrocyte 

(RBC), hemoglobin level (HGB), hematocrit (HCT), 

mean corpuscular volume (MCV), mean corpuscular 

hemoglobin (MCH), mean corpuscular hemoglobin 

concentration (MCHC), RBC distribution width by 

coefficient variation (RDW-SD), and RBC distribution 

width by standard deviation (RDW-CV).  

Leukocyte profiles examined were total leukocyte 

(WBC), total lymphocyte (#LYM), lymphocyte 

presentation (%LYM), total neutrophil (#NEU), 

neutrophil presentation (%NEU), total mixed cell 
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(#MXD), mixed cell presentation (%MXD), and 

neutrophil/lymphocyte ratio (N/L).  

Platelet profiles examined were total platelet (PLT), 

platelet distribution width (PDW), mean platelet volume 

(MPV), platelet-larger cell ratio (P-LCR), and plateletcrit 

(PCT). 

2.4. Thin Blood Smear Preparation 

The method of making and staining thin blood smears 

was carried out based on research by Salnus & Arwie 

[10] with modification. The blood sample was smeared 

thinly on a fat-free slide. Fixation was carried out using 

methanol for five minutes and stained with Giemsa 3% 

for the next 30 minutes. Then, the blood smear was rinsed 

with aquadest. The morphology of blood cell was 

observed using a binocular microscope. 

2.5. Data Analysis 

Quantitative data (body weight, body temperature, 

and hematology profile) were tabulated using 

Microsoft®Excel® and analyzed using descriptive 

statistics one-way Anova (p<0,05) followed by Duncan 

for the significant test. The results were visualized in the 

form of a line graph and compared with the baseline 

values for each variable arranged based on the lowest to 

highest values of the animal population on day 0. 

Microscopic images of blood cells data (erythrocytes and 

leukocytes) were displayed as representative images. The 

cells diameter was measured using Image Raster®. 

3. RESULT AND DISCUSSION 

The data collected from this research was examined 

right after and the result was presented as a picture. The 

result was discussed in each point below.  

3.1. Blood Cell Morphology 

The blood cell morphology was observed from the 

thin smear preparation by microscope. This observation 

was done to obtain each cell morphology without 

counting the cells. Total of each cell was examined using 

Hematology Analyzer. Erythrocytes in guinea pigs tend 

to be larger than erythrocytes in another laboratory 

animals such as rabbits (6.7–6.9 µm) [6] and mice (5.8 

µm) [11]. The average diameter in normal guinea pigs is 

6.6-7.9 µm [12]. Like the other mammals, guinea pig 

erythrocytes are biconcave. The observed diameters of 

erythrocyte were variated from 8.65-10.91 µm. This 

variation can occur because the guinea pig erythrocytes 

are moderate anisocytosis [13]. 

Eosinophils have a segmented nucleus that forms two 

to three lobes, less than the neutrophil’s lobes [12]. The 

basic protein in the eosinophil granules binds to the eosin 

dye in Giemsa and it turns dark pink. The diameter of the 

eosinophils observed was 15 µm which was still in the 

normal size (10-15 µm [12]). Neutrophils can be found 

with five or more nucleus segmentation [12]. The 

cytoplasm of neutrophils shows a lighter pink than 

eosinophils caused by the neutral protein in neutrophil 

granules binds both types of dyes [14][12]. The observed 

neutrophil diameter was 16.17 µm, larger than its normal 

size (10-12 µm [12]). The larger size of neutrophils can 

indicate that they were reactive. Reactive neutrophil 

increases the segmentation of the nucleus so that the cell 

 

a 

 

b 

 

c 

 

                                    d 

 

                             e 

Figure 2. Blood cell morphology of female guinea pig which are erythrocyte (a), eosinophil (b), neutrophil (c), 

lymphocyte (d), and monocyte (e) 
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grows larger. In addition, the presence of vacuolization 

and granulation caused by toxic substances also affects 

the morphology of neutrophils [15].  

Monocytes have a lower nucleus: cytoplasm ratio 

than lymphocytes so that lymphocytes have less 

cytoplasm. The nucleus of monocytes is more like oval 

and amoeboid than the nucleus of lymphocytes [16]. The 

observed diameter of the monocyte was 19.21 µm and the 

lymphocyte was 13.79 µm. In general, the size of a 

normal small lymphocyte is the same as the erythrocyte, 

while a large lymphocyte can be up to twice size of small 

lymphocyte. Monocytes sizes are slightly larger than 

normal large lymphocytes [12].  

The morphology of erythrocytes and four types of 

lymphocytes (monocytes, lymphocytes, neutrophils, 

eosinophils) was observed through the thin blood smear 

shown in Figure 2. Morphological observations can be 

done to detect various diseases related to blood cell 

abnormalities [17]. Several blood abnormalities may 

occur in guinea pigs with inadequate nutrient intake. 

Research by de Oliveira & Saldanha [18] shows that 

protein and lipid deficiency can cause abnormalities in 

erythrocyte morphology because lipids and proteins are 

the main components of cell membranes. Some cases of 

erythrocyte abnormalities can occur due to gene coding 

disorders that are caused by protein deficiency. The thin 

blood smears preparation also complements the 

examination result that cannot be displayed through 

hematology analyzer, such as the presence of platelet 

aggregation. The low platelet count through a 

hematology analyzer examination can be caused by a 

large amount of aggregation that occurs around the 

wound in the blood collecting site [19]. Therefore, 

observation of platelet aggregation through thin blood 

smear preparations can support the hematology profile 

data. 

3.2. Erythrocyte Profile 

The female guinea pig erythrocyte profile was shown 

in Figure 3. Each graph was provided with a baseline 

showing the normal range for each parameter (grey area). 

An increase or decrease in the hematology profile that 

exceeds normal range indicates a physiological disorder. 

Most of the variable shows a normal range, but some are 

passing the normal range.  

Erythrocytes or red blood cells are one of the 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 the oxygen and carbon 

dioxide binding of the cell [20]. Hematocrit shows the 

percentage of total erythrocytes to the total blood volume, 

so that the RBC value is related to the HCT value. 

Therefore, the hemoglobin level and the percentage of 

hematocrit are linear to the total erythrocytes. 

These three variables showed a decreasing trend for 

84 days, especially in the BL group. Based on the Anova 

test, there was no significant difference (p>0.05) when 

guinea pigs were given the diet changes gradually, shown 

in the BV and BVL groups. The BL group showed a 

significant difference (p<0.05) which indicated that 

changes in the diet directly, without being given a 1:1 

mixture (NSS) was affecting the total erythrocytes and 

hemoglobin 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 diet [2]. Diet refusal can disturb 

erythropoiesis due to nutrient deficiencies, especially 

vitamin B12, folic acid, and iron. Lacking components 

that support erythropoiesis will cause a lower erythrocyte 

production [21]. Beside that, protein intake also affects 

erythrocyte production. Standard diet is providing higher 

protein content than nonstandard diet (Table 1). 

Inadequate protein intake from the nonstandard diet can 

inhibit the hematopoiesis cycle, especially in the G0/G1 

hematopoietic stem cell cycle. Protein malnutrition 

interferes with endothelial cells that play a role in 

hematopoietic stem cell differentiation. Providing the 

right amount of protein needs will reduce the 

hematopoietic disturbances [22]. If the value 

continuously decreases and surpasses the normal range, 

guinea pigs may have anemia due to the lack of RBC 

production. The severity level of anemia can be detected 

according to the hematocrit percentage. Lower 

hematocrit value indicates severe anemia due to the lack 

of total circulating erythrocytes [23].  

Despite the decrease, these three variables of the BV, 

BVL, and BL groups did not show a significant 

difference (p>0.05) between the last day (day-84). This 

indicates that the three various diet change steps in 84 

days did not affect the erythrocyte production. Beside 

that, the BVL group had a potential to increase the total 

erythrocyte, hemoglobin level, and hematocrit 

percentage (Figure 2a, 2b, 2c). But it is still necessary to 

do further research on standard diet feeding in a longer 

time. 

MCV values were all elevating for 84 days and 

negatively correlated to the total erythrocytes. This 

condition shows that only a small amount of erythrocytes 

produced but in a large size, known as macrocytic anemia 

where the size and thickness of erythrocytes exceed 

normal level. The graph shows that the diet changes were 

increasing the MCV value. Based on the Anova test, all 

the groups showed a significant difference (p<0.05) 

during the research. The BV, BVL, and BL groups 

showed a significant difference between day-0 and day-

84 and each was not significantly different (p>0.05) by 

the last day. Similar to the previous parameter, changes 

in the diet were affecting the MCV value. Despite the 

increase, the MCV value was still in the baseline and the 

normal range that is 86.1-95.9 fL [12]. According to 
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Figure 3. Erythrocyte profile of female guinea pigs with diet variations presented in total red blood cell (a), hemoglobin 

(b), hematocrit (c), mean corpuscular volume (d), mean corpuscular hemoglobin (e), mean corpuscular hemoglobin 

concentration (f), red cell distribution width by standard deviation (g) and by coefficient correlation (h). Statistically 

comparison between days marked by [a/b]; between groups marked by [*] 
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research [24], elevated MCV values also occur when the 

plasma concentration increases so that erythrocytes were 

swelling as the blood samples diluted. Erythrocyte’s 

volume can also increase if the blood sample is left too 

long in a room temperature [25]. 

Although the size of erythrocytes was increasing, the 

mass of hemoglobin in each cell tended to be the same 

and did not change. MCH values only showed a 

significant decrease (p >0.05) in the BVL group when 

they were given a mixture pellet (NSS). Even so, MCH 

value was fluctuating within the normal range based on 

the baseline. All the MCH values showed a stable number 

after being given a standard diet.  

MCHC values showed a downward trend for 84 days, 

especially in the BVL group. The BVL and BL groups 

showed a significant decrease in the day-56 and day-84. 

The decrease in MCHC value indicates that the 

hemoglobin concentration contained in each cell is low 

due to the large cell. When the erythrocytes enlarged as 

shown by the MCV value, there was much cytoplasm and 

the hemoglobin mass was constant so that the 

hemoglobin concentration went lower. This condition 

can also be observed through thin blood smear, where 

erythrocytes appear more discolored due to the lack of 

hemoglobin content [26]. 

The examination of RDW values is divided into two 

types which are RDW-SD (RBC Distribution Width by 

Standard Deviation) and RDW-CV (RBC Distribution 

Width by Coefficient Variation) [26]. The RDW-SD 

value is the standard deviation of each size of 

erythrocytes so that it is shown in fL units [27]. 

Meanwhile, the RDW-CV value indicates the percentage 

of the erythrocyte standard deviation ratio (RDW-SD) to 

the mean erythrocyte volume (MCV) [28]. Several 

studies mentioned that the MCV value is also influenced 

by age. Therefore, the RDW-SD parameter is more 

widely used to reduce the influence factor of MCV [29]. 

The RDW value in the BV and BL groups were 

fluctuating within the normal range, but there is a 

significant (p>0,05) increase of RDW in the BV group 

(day-28) and BVL group (day-84). This elevated RDW 

value indicated that large size erythrocytes were 

produced with many size variations (macrocytic 

anisocytosis anemia).  

Guinea pigs that experienced anemia with a low total 

erythrocyte and a high rate of erythrocyte destruction 

have a higher possibility to get more anisocytosis 

erythrocytes. In addition, low erythropoietin can also 

affect the formation of abnormal red blood cells [30][31]. 

The RDW values of the BV and BL groups at the end of 

the research (day-84) showed significantly different 

(p<0.05) from the BVL group. This indicates that giving 

prolonged standard diet after going through a gradual 

change can increase erythrocyte size variation. 

3.3. Leukocyte Profile 

The female guinea pig leukocyte profile (Figure 4) 

presented the total and differential leukocyte counts as 

well as the N/L ratio. Each type of leukocyte has different 

roles in the immune system, so the differential leukocyte 

count can be used as indication of guinea pigs 

physiological condition. The total circulating leukocytes 

may vary, depending on various conditions such as age 

and gender. Moreover, the value of each parameter is also 

affected by stress conditions due to external disturbances 

or formation abnormalities [14].  

In this research, each leukocyte parameter was in the 

normal range based on the baseline. Examination of the 

total leukocyte count showed a significant increase 

(p>0.05) on the last day of the BVL group. The elevated 

total leukocyte count of BVL group was also followed by 

total neutrophils and lymphocytes. Although the increase 

only occurred in the BVL group, the total leukocyte count 

on the last day (day-84) did not show a significant 

difference (p<0.05) between groups. Lymphocyte total 

and percentage were relatively stable within the normal 

range. Based on the Anova test, there was no significant 

difference (p<0.05) tested, so the change from 

nonstandard diet to standard diet did not affect the 

number and percentage of lymphocytes. Prolonged 

standard diet after being given a mixed diet led to 

increase in total neutrophils, as shown in Figure 4d (day-

84). This number also tested significantly different 

(p>0.05) with day-0 that may be caused by the diet 

content. One of the content differences between standard 

and nonstandard diets is vitamin C which is known to 

support the immune system. Vitamin C supports the 

neutrophil through the activity of enzyme cofactors and 

antioxidants. Fulfilling the vitamin C need can also 

reduce the level of neutrophil apoptosis [32]. The reduced 

rate of neutrophil apoptosis may increase the total 

neutrophils and consequently elevate the percentage. In 

contrast to nonstandard diets that did not contain vitamin 

C, standard diet supplemented with vitamin C was able 

to increase total neutrophils of female guinea pigs. 

Mixed cell (MXD) is a leukocyte parameter that 

combines total eosinophils, basophils, and monocytes 

because of their small amount in blood circulation, which 

are 0-7% eosinophils, 0-0.8% basophils, and 1-2.6% 

monocytes [12]. Therefore, the obtained total cell was 

calculated as one parameter by the hematology analyzer. 

Examination of mixed cell total and percentage showed 

normal values based on the baseline. The results of the 

Anova test showed that there was no significant 

difference (p>0.05) in 84 days. There was also no 

significant difference (p>0.05) between each group on 

the last day of the research (day-84), when all were given 

a standard diet. This shows that the change from 

nonstandard diet to standard diet did not affect mixed cell 

total and percentage. 
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Figure 4. Leukocyte profile of female guinea pigs with diet variations presented in total white blood cell (a), total 

lymphocyte (b), lymphocyte precentage (c), total neutrophil (d), neutrophil percentage (e), neutrophil/lymphocyte 

ratio (f), total mixed cell (g), and mixed cell percentage (h). Statistically comparison between days marked by [a/b/c]; 

between groups marked by [*] 
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The N/L values were all increasing during the first 28 

days, then decreased steadily thereafter. The BVL group 

showed an increase of N/L values by the last 28 days due 

to the elevated total neutrophils. Although the value 

seemed to fluctuate, there was no significant difference 

(p>0.05) tested by Anova between each group by the end 

of research (day-84). This condition showed that the diet 

change did not affect the N/L ratio. The BV group 

showed the highest average N/L value caused by high 

total neutrophils and low total lymphocytes so that made 

a high N/L ratio. 

3.4. Platelet Profile 

The female guinea pig platelet profile was shown in 

Figure 5. In general, all platelet profile variables were in 

the normal conditions. All the groups showed that the 

platelet counts were increasing significantly (p<0.05) 

based on the Anova test between day 0 and day 84. Even 

so, the difference was not significant (p>0.05) between 

day-56 and day-84. From this result, standard diet was 

able to significantly increase the platelet count and 

stabilizing value. 
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Figure 5. Platelet profile of female guinea pigs with diet variations presented in total platelet (a), platelet distribution 

width (b), mean platelet volume (c), platelet-larger cell ratio (d), and plateletcrit (e). Statistically comparison between 

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

In addition, it did not take long period for the total 

platelet to increase after being given a standard diet. 

However, further research still needs to be done to 

determine the effect of standard feeding in the long term 

Advances in Biological Sciences Research, volume 22

33



  

 

because increased total platelets that exceed normal value 

can cause thrombocytosis [33]. 

Research by Sahin et al. [34] showed that vitamin 

B12 and folic acid deficiency were able to reduce total 

platelets. Therefore, fulfilling the needs of vitamin B12 

and folic acid through a standard diet helped improve the 

platelet count. Under these conditions, a standard diet can 

be given continuously to keep a stable platelet count. This 

elevated total platelet will consequently increase the 

plateletcrit value, because it represents the total platelet 

percentage to the blood volume. By the normal 

conditions, the total platelet is maintained to stay in a 

normal amount through regeneration and elimination 

mechanisms so that the platelet volume remains constant 

[35]. Therefore, plateletcrit showed a linear result to the 

total platelet (Figure 5). 

Three platelet indices (PDW, MPV, and P-LCR) are 

variables associated with platelet shape and size 

variation. The PDW value generally increases when 

platelets are activated which causes morphological 

changes. Morphological changes in platelets can range 

from a rounded form to pseudopodia [36]. The level of 

anisocytosis in platelets can be known through PDW 

examination [35]. Large platelet sizes can be detected 

through MPV examination. The more platelets with large 

sizes were found, the higher the MPV value would be. 

When platelet production is low, the formed platelets 

tend to have a larger size and are more active so which 

will elevate the MPV value [35]. Heterogeneity of 

platelets is also related to Platelet-Larger Cell Ratio (P-

LCR). The P-LCR value indicates the presence of large 

platelets with more than 12 fL in volume, expressed in 

percent units [35].  

As shown in Figure 5., the MPV value was decreasing 

when the platelet count was increasing. This indicates 

that platelets more platelets produced, the less big-sized 

platelet formed. The PDW and P-LCR values showed 

only a slight decrease which indicated that the platelets 

were produced in a homogeneous form. In all three 

groups, the significant changes only happened in the BL 

group. The three platelet indices in the BL group were 

significantly different on day-0 with day-28, 56, and 84. 

However, the changes in values were still within the 

normal range and showed a more stable value so the diet 

change did not affect the platelet size and morphology.  

Based on the hematology examination, 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 change, all the values were still 

within the normal range. The complementary 

supplements which are vegetables may keep the 

hematology value stable. Various vegetables were given 

every day in the form of cabbage, carrots, mustard 

greens, spinach, cucumber, kale, and timothy hay. 

Vitamin C contained in this natural diet was able to help 

to fulfill the vitamin C needs. Cabbage and kale have high 

vitamin C content, as much as 32.6 mg/89 g cabbage and 

80.4 mg /67 g kale [37][38]. Research in 2019 [39] 

showed that guinea pigs could be fed by rabbit diet. In 

addition, sufficient supplemental vitamin C still need to 

be given every day since there was no significant change 

in diet consumption, body weight, and morphometric 

variables between the group fed by guinea pig pellets and 

group fed by rabbit pellets with sufficient supplemental 

vitamin C. 

3.5. Body Weight and Temperature 

Bodyweight and temperature were examined as the 

basic physiological parameters of the guinea pigs. The 

result (Figure 6) showed that bodyweight of the BVL 

groups slowly decreasing when they were given a mixed 

diet (NSS) until the first standard diet period (week 1-8). 

However, bodyweight was rising again after prolonged 

standard diet period. As mentioned before, changes in the 

diet may be causing weight loss due to eat refusal by the 

guinea pig. Even only a slight change in the diet will 

cause complete rejection of the new feed/drink [2]. 

Standard diet (LabDiet) has a larger pellet size than 

nonstandard diet (Vittamaxx) and has a slightly different 

color (Figure 7). Guinea pigs are unable to adapt quickly 

to changes in type, appearance, and percentage of diet 

and drink. Even different brands of pellets may also cause 

guinea pigs to refuse to eat [40]. Therefore, diet changes 

need to be done very gradually so that it can be well 

received and met their nutritional needs. One method that 

can be done is by mixing with the new diet. After 

Figure 6. Bodyweight of female guinea pigs with diet 

variation measured every week. 

Figure 7. LabDiet and Vittamaxx pellet form. 

LabDiet pellets have a bigger size and brighter color 

than Vittamaxx pellet. 
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adapting for some time, the guinea pigs’ weight back 

increase and became more stable. 

Based on the results, the average body weight of 

guinea pigs increased after being given standard feed. 

This can happen because the nutrient content in standard 

diet is available on the right amount for guinea pigs need. 

The comparison of the nonstandard diet (Vittamaxx) and 

standard diet (LabDiet) composition was shown in Table 

1. 

Guinea pigs need protein intake approximately 18–

20% to support their growth and development. The 

standard diet (LabDiet) which contains 18% protein is 

able to supply the right amount compared to the 

nonstandard diet (Vittamaxx) which contains only 15% 

protein. The other nutrient that has a major role for 

growth and development is fat. Providing enough fatty 

acid has been proven to increase body weight. Guinea 

pigs need fat intake in the form of n-6 fatty acid (omega-

6) as much as 1,33– 4,0%. Even 0,24% of fatty acid is 

enough to support the growth, the higher amount can also 

help to prevent dermatitis. However, excessive fatty acid 

intake may decrease body weight [41][2]. The higher 

amount of fat contained in the standard diet (LabDiet) can 

support the growth better than the nonstandard diet 

(Vittamaxx).  

According to Noonan [1] and Pignon & Mayer [5], 

the guinea pig's rectal temperature ranged from 37.2–

39.5 oC. In this research, the guinea pig body temperature 

was lower than the normal temperature in the reference, 

which was 34.8–37.7 oC. Different physiological 

conditions depend on various internal and external 

factors. Baseline differences in body temperature can be 

affected by various internal factors such as age, circadian 

rhythm, metabolism, and ovulation cycles as well as 

external factors such as temperature (demographic 

factors), humidity, and examination time [42].  

Figure 8 showed that the three groups had a 

fluctuating body temperature during the research. 

According to Garami & Székely [43], low food intake 

can reduce the basal metabolic rate that will lower the 

body temperature. Therefore, the rejection of a new diet 

could affect body temperature. The BV and BVL groups 

showed more stable body temperature due to gradual 

changes. The BL group showed a decrease in body 

temperature in the third week. This is caused by the 

standard diet that was directly given, so that the guinea 

pig unable to adapt to their new diet.  

Based on this research, can be concluded that the diet 

change from nonstandard to standard diet had significant 

(p<0,05) result only in several parameters which are total 

erythrocyte (RBC), hemoglobin level (HGB), hematocrit 

(HCT), mean corpuscular volume (MCV), mean 

corpuscular hemoglobin concentration (MCHC), total 

leukocyte (WBC), total neutrophil (NEUT#), total 

platelet (PLT), and plateletcrit (PCT). However, the 

change was ranging in the normal value, so the 

nonstandard diet was still safe to be given with vegetable 

supplementary every day. But, if the diet still needs to be 

replaced, it must be done gradually to give the guinea 

pigs time for adapting to the new diet.  
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