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ABSTRACT

SGOT and SGPT are two enzymes found in the liver in large amounts. Therefore, elevated levels of these two enzymes in 
the blood indicate liver disease. This study aims to identify liver disease in cats in Surabaya through the levels of SGOT 
and SGPT in the blood as the gold standard of diagnosis. Samples came from stray cats and domesticated cats of random 
age, breed, and sex. The blood samples collected were 62 samples, consisting of 33 domestic cats and 29 samples from 
stray cats. This study showed that from 33 samples of domesticated cats, 19 samples had higher than normal levels of 
SGOT, and from 29 samples of stray cats, 27 samples had higher than normal levels of SGOT. For SGPT levels, from 33 
samples of domesticated cats, six samples had higher than normal levels of SGPT, and from 29 samples of stray cats, six 
samples had higher levels of SGPT than average. Data analysis used an independent sample t-test with SPSS for Windows 
with a signifi cance level of 0.05. The data analysis results showed no signifi cant diff erence, which means that the high 
levels of cat SGOT and SGPT enzymes did not signifi cantly aff ect the origin of the cat. Therefore, it can be concluded 
that high levels of SGOT and SGPT as the gold standard for detecting liver diseases can occur in all cats, including stray 
cats and domesticated cats. 
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ABSTRAK

SGOT dan SGPT merupakan 2 enzim yang ditemukan pada organ liver dalam jumlah besar. Peningkatan kadar kedua 
enzim tersebut dalam darah, merupakan salah satu indikasi adanya penyakit pada liver. Penititian ini bertujuan untuk 
mengidentifi kasi adanya penyakit liver pada kucing-kucing di Surabaya melalui kadar SGOT dan SGPT dalam darah 
sebagai gold standar diagnosis. Sampel berasal dari kucing liar dan kucing peliharaan dengan umur, breed, dan jenis 
kelamin acak. Koleksi sampel darah yang didapatkan sebanyak 62 sampel, terdiri dari 33 sampel berasal dari kucing 
peliharaan, dan 29 sampel berasal dari kucing liar. Hasil penelitian ini menunjukkan bahwa dari 33 sampel kucing 
peliharaan terdapat 19 sampel yang mempunyai kadar SGOT lebih tinggi dari normalnya dan dari 29 sampel kucing liar 
terdapat 27 sampel yang mempunyai kadar SGOT lebih tinggi dari normalnya. Untuk kadar SGPT, dari 33 sampel kucing 
peliharaan terdapat 6 sampel yang mempunyai kadar SGPT lebih tinggi dari normalnya dan dari 29 sampel kucing liar 
terdapat 6 sampel yang mempunyai kadar SGPT lebih tinggi dari normalnya. Analisis data menggunakan independent 
sample t-test dengan SPSS for Windows dengan taraf signifi kasi 0,05. Hasil analisis data menunjukkan bahwa tidak 
terdapat perbedaan yang nyata yang artinya tingginya kadar enzim SGOT dan SGPT kucing tidak berpengaruh nyata 
terhadap asal usul kucing. Dapat disimpulkan bahwa kadar SGOT dan SGPT yang tinggi sebagai gold standar  untuk 
mendeteksi penyakit liver dapat terjadi pada semua kucing, termasuk kucing liar dan kucing domestik.

Kata kunci: SGOT, SGPT, kimia darah, penyakit liver, kucing
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INTRODUCTION

The liver is the largest organ in the body.1 
Two enzymes synthesized in the liver and found 
in large amounts are SGOT (Serum Glutamic 
Oxaloacetic Transaminase) and SGPT (Serum 
Glutamic Pyruvic Transaminase). SGOT is an 
enzyme found in the cytosol of liver hepatocytes, 
but it is also present in the heart, skeletal muscle, 
kidneys and brain. Therefore, the examination 
of SGOT levels is a biochemical marker to 
determine the process of necrosis that occurs 
in the liver. SGPT is an enzyme whose direct 
synthesis is in liver tissue with the highest activity 
in the cytosol and mitochondria of hepatocytes. 
This enzyme is also found in skeletal muscle and 
cardiac cells, albeit in low concentrations.2  Liver 
damage can cause SGOT and SGPT to leak into 
the bloodstream.3 Thus, SGOT and SGPT can 
be better indicators than others to detect liver 
damage because these two enzymes will increase 
fi rst, and the increase is more signifi cant when 
compared to other enzymes.

In general, cats’ lives are divided into two, that 
is, cats living by being kept by the community 
and cats living stray. Stray cats are cats whose 
breeding is not controlled, the population 
continues to increase, there are no owners, and 
they live roaming and foraging in public places 
that provide food.4 Cats are included among 
crepuscular mammals that have been associated 
with humans for more than 9,500 years.5 Like 
humans, the cat’s body, is also composed of 
several systems to live everyday life, including 
the digestive system, musculoskeletal, nervous, 
endocrine, respiratory system, integumentary 
system, reproduction, secretory and urinary 
system, immune system, and circulatory system. 
Six organs work well to carry out the functions of 
the system type as well. One of the most important 
organs is the liver. The liver is a central organ 
because of its essential function, such as playing 
a role in regulating and regulating metabolism, 
hormone and protein synthesis, and infl uencing 

the immune response and clearing toxins from the 
bloodstream. A problem that aff ects liver function 
is liver disease.7 The liver, with a similar role, 
also synthesizes the enzymes SGOT and SGPT. 
Thus, both stray cats and domesticated cats can 
be aff ected by liver disease. SGOT and SGPT 
are considered the most eff ective because these 
enzymes will increase fi rst and more drastically 
when compared to other enzymes if the liver is 
damaged.8

A comparison is needed whether a cat that is 
properly cared for with a regular life, which we 
call a domesticated cat, will be at lower risk of 
liver disease than stray cats. So, this study aims to 
determine the levels of SGOT and SGPT obtained 
from cat blood samples from stray cats and 
domesticated cats in Surabaya through a blood 
chemistry laboratory examination. In addition, 
these results obtained evaluation materials to 
compare SGOT and SGPT values   from the two, 
which are then used as a standard gold diagnosis 
for liver disease in cats.

MATERIALS AND METHODS

Materials 
Cat blood samples randomly selected were 

obtained from two different environments, a 
total 33 samples from domesticated cats with 
pet owners living in Surabaya and 29 samples 
from stray cats from four different markets, 
namely: Pacar Keling Market, Pucang Market, 
Wonokromo Market and Keputran Market. A 
sampling of domesticated cat blood was carried 
out at the Physiological Laboratory of the 
Faculty of Veterinary Medicine, Wijaya Kusuma 
University, but for stray cat blood samples, it was 
directly carried out on the spot at the markets. 
Pacar Medical Laboratory Surabaya is a place 
to check the levels of SGOT and SGPT samples. 
All the research procedures were conducted from 
January to February 2021.
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Methods
a. Sample Collection
 The sample was used for a blood chemistry test 

to determine cat SGOT and SGPT levels in cat 
blood serum. Blood was taken as much as 1-3 
cc using an IV catheter or a 3cc syringe at the 
location of the anterior antebrachial cephalic 
vein, saphenous vein, or jugular vein. The 
blood taken was accommodated in a plain tube 
(non-EDTA) so that serum was obtained.

b. Laboratory Test
 The tube containing the serum sample was 

then labelled and stored in a styrofoam box 
with icebox gel and then sent to the Pacar 
Medical Laboratory Surabaya for SGOT and 
SGPT examination.

c. Data Analysis
 The results of the data obtained were then 

tabulated, and compared with the reference 
values   of normal cat SGOT and SGPT, so that 
data were obtained for cats that experienced an 
increase in SGOT and SGPT both in stray cats 
and in domesticated cats. Then it continued 
with the independent t-test with the SPSS 
program.9

RESULTS AND DISCUSSION

The following are the levels of SGOT and 
SGPT from the results of laboratory examinations 
of domesticated cats and stray cats shown in 
Table 1.

Table 1. SGOT and SGPT Levels in Domesticated 
Cats

NO DATE CAT’S
NAME

SGOT
(U/L) DES SGPT 

(U/L) DES

1 13/1/21 K.YUKA 141 H 422 H
2 13/1/21 K.CIKI 38 H 111
3 13/1/21 K.NINIS 52 H 136 H
4 13/1/21 K.UPRID 32 110
5 20/1/21 K.MILO 42 H 89

NO DATE CAT’S
NAME

SGOT
(U/L) DES SGPT 

(U/L) DES

6 20/1/21 K.IBI 34 H 77
7 20/1/21 K.PESY 21 46
8 20/1/21 K.MILA 179 H 477 H
9 20/1/21 K.MEME 22 58
10 20/1/21 K.MOCHI 24 53
11 20/1/21 K.GEMBUL 28 124 H
12 20/1/21 K.KEKE 25 175 H
13 20/1/21 K.ONIX 52 H 70
14 20/1/21 K.DUDUNG 24 25
15 20/1/21 K.KECIL 47 H 39
16 20/1/21 K.KUMAL 45 H 74
17 20/1/21 K.YELLO 28 56
18 20/1/21 K.HARUKA 22 50
19 20/1/21 K.COKI 30 67
20 20/1/21 K.MOMO 25 47
21 20/1/21 K.GENDUT 33 H 63
22 20/1/21 K.DOSKI 50 64
23 27/1/21 K. SHAWN 63 H 90
24 27/1/21 K. PIPO 34 H 52
25 27/1/21 K. MIU 71 H 69
26 27/1/21 K. KIMMI 109 H 102
27 27/1/21 K. CICI 32 49
28 27/1/21 K. MOKI 24 52
29 27/1/21 K. SIKO 40 H 59
30 03/2/21 K.MOEZA 91 H 73
31 03/2/21 K. TONG 185 H 390 H
32 03/2/21 K.MARVEL 57 H 75
33 03/2/21 K. MOI 36 H 94

* Normal lab values feline from Idexx lab 
SGOT = 0.00-32.00 u/L (H= high)
SGPT=12-115 u/L (H= high)

Table 2. SGOT and SGPT Levels in Stray Cats

NO DATE MARKET 
NAME CODE SGOT 

(U/L) DES SGPT 
(U/L) DES

1 21/1/21

Pasar Pacar 
Keling 

Surabaya

PCK 1 65 H 97
2 21/1/21 PCK 2 20 40
3 21/1/21 PCK 3 75 H 110 H
4 21/1/21 PCK 4 34 H 76
5 21/1/21 PCK 5 38 H 57
6 21/1/21 PCK 6 43 H 78
7 21/1/21 PCK 7 80 H 123 H
8 21/1/21 PCK 8 45 H 68
9 21/1/21 PCK 9 42 H 83
10 21/1/21 PCK10 41 H 59
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NO DATE MARKET 
NAME CODE SGOT 

(U/L) DES SGPT 
(U/L) DES

11 21/1/21

Pasar 
Pucang 

Surabaya

PC 1 70 H 85
12 21/1/21 PC 2 75 H 145 H
13 21/1/21 PC 3 32 48
14 21/1/21 PC 4 38 H 76
15 21/1/21 PC 5 128 H 238 H
16 21/1/21 PC 6 45 H 60
17 21/1/21 PC 7 58 H 67
18 21/1/21 PC 9 65 H 149 H
19 21/1/21 PC 10 35 H 67
20 04/2/21

Pasar 
Keputran 
Surabaya

K1 48 H 64
21 04/2/21 K3 60 H 59
22 04/2/21 K8 86 H 116 H
23 04/2/21 K9 65 H 47
24 04/2/21 K10 60 H 66
25 04/2/21

Pasar 
Wonokromo 

Surabaya

W1 42 H 66
26 04/2/21 W2 78 H 79
27 04/2/21 W5 50 H 55
28 04/2/21 W7 64 H 89
29 04/2/21 W8 68 H 93

* Normal lab values feline from Idexx lab
SGOT = 0.00-32.00 u/L (H= high)
SGPT= 12-115 u/L

SGOT, SGPT, arginase, lactate dehydrogenase 
and Gamma Glutamyl Transaminase are enzymes 
present in the liver. Still, they are free to leave 
the cells and enter the blood vessels beyond 
their normal levels when damage to the liver 
parenchyma cell occurs as shown in Table 2. 
However, SGOT and SGPT are considered the 
most eff ective because these enzymes will increase 
fi rst and more drastically when compared to other 
enzymes if the liver is damaged.8 Examining 
the levels of SGOT and SGPT in domesticated 
and stray cats will be one indicator to detect the 
presence of liver disease in these cats.

Figure 1. SGOT Chart in Domesticated Cat

Figure 2. SGOT Chart in Stray Cat

Figure 3. SGPT Chart in Domesticated Cat

Figure 4. SGPT Chart in Stray Cat

By comparing the expected values   of SGOT/
AST and SGPT/ALT for cats the results of 
this study showed that, from 33 samples of 
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domesticated cats, 19 had higher levels of SGOT 
than expected (58%) as shown in Figure 1, and 
from 29 samples of stray cats, 27 had high levels 
of SGOT. In addition, SGOT was higher than 
expected (93%) as shown in Figure 2. For SGPT 
levels, from 33 domesticated cats, six samples 
had higher than normal levels of SGPT (21%) as 
shown in Figure 3, and from 29 samples of stray 
cats, six s had higher than normal levels of SGPT 
(18%) as shown in Figure 4. 

Table.3. Mean Value SGOT in Domesticated Cat 
and Stray Cat

Cat Mean Signifi cance
Domesticated 107.212 T hit < t table

1.049 < 2.000
Sig. (2 tailed)
0.299 > 0.05
Not signifi cantly

Stray 84.827

Table. 4. Mean Value SGPT in Domesticated Cat 
and Stray Cat

Cat Mean Signifi cance
Domesticated 52.606 T hit < t table

0,49 < 2,000
Sig. (2 tailed)
0,626 > 0,05
Not signifi cantly

Stray 56.896

Analysis of independent t-test data SGOT 
value of all samples Sig. 2-tailed > 0.05 with a 
result of 0.626 > 0.05, indicating that the SGOT 
value in domesticated and stray cats was not 
signifi cant as shown in Table 3. This also applies 
to the SGPT value with 0.299> 0.05, which means 
no signifi cant diff erence between the SGPT value 
in domesticated and stray cats as shown in Table 
4. From these results, it is explained that both 
stray cats and domestic cats can experience liver 
problems. This is evident from the eff ects of 
increased levels of SGOT and followed by levels 
of SGPT, which signifi cantly increased above 
the average experienced by some cats. The most 
drastic increase in domesticated cats occurred 
in Yuka’s cat, with an SGOT level of 141 u/L 
and an SGPT level of 422 u/L. Meanwhile, the 
most drastic increase in stray cats was cat blood 
samples taken from the Pucang market with an 

SGOT level of 128 u/L and an SGPT level of 
238 u/L.

Evaluat ion of  the SGOT and SGPT 
examinations results is one of the essential 
indicators for diagnosing liver disease in cats, 
just like humans. Because when the liver is 
damaged, the enzymes SGOT, SGPT, arginase, 
lactate dehydrogenase and Gamma Glutamyl 
Transaminase are free to leave the cells to enter 
the blood vessels more than expected and their 
levels in the blood increase.10,11 Although there 
are other enzymes, SGOT and SGPT will increase 
first, and the growth is more extreme when 
compared to other enzymes.8 The markers of liver 
cell abnormalities (hepatocellular) are caused by 
changes in permeability or damage to liver cell 
walls, increasing SGPT or SGOT.12 Increased 
SGOT can persist in the circulation between 2-5 
days, and so it is used as a biochemical marker to 
determine the presence of necrosis in liver cells.2 
Although SGOT and SGPT examinations from 
blood results are the gold standards to indicate 
liver disease, other supporting diagnoses are also 
needed, such as x-ray results, ultrasound, results 
of bilirubin, and Gamma Glutamyl Transaminase 
enzymes level, etc.

Liver disease in cats has several factors that can 
cause SGOT and SGPT enzymes to increase, for 
example, viral liver disease, liver ischemia caused 
by prolonged hypotension or acute heart failure, 
and heart damage due to drugs or toxins.13,14 For 
example, the toxic eff ects of paracetamol in cats, 
which can come from a single-dose or cumulative 
dose manifested in methemoglobinemia and liver 
problem.15 Paracetamol is metabolized in the 
liver, and the rest is metabolized in the kidney. 16 
Cats with an amount of 10 mg/kg B.W. can cause 
symptoms of paracetamol poisoning. That matters 
because the cat cannot metabolize paracetamol 
due to the defi ciency of the enzyme glucuronyl 
transferase.17 Paracetamol contains NAPQI 
compounds that cannot be detoxifi ed so that they 
form free radical toxic proteins and cause damage 
to cat liver cells.18 In addition, paracetamol 
overdose can also cause hepatic cell necrosis in 
the centrilobular area, which causes acute liver 
failure.19 An example of an organophosphate that 
farmers often use is diazinon.20 Diazinon toxin 
will cause various damage in tissues, especially 
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in organs that function as detoxifi cation, namely 
the liver.21

Another factor that can lead SGOT and SGPT 
enzymes to increase and cause liver damage is 
the entry of pathogenic microorganisms such 
as bacteria, viruses, fungi and parasites. A 
fungal microorganism that causes candidiasis, 
Candida albicans causes cases of hepatitis in male 
domesticated cats. As a result of this infection, 
the cat develops progressive hyperbilirubinemia, 
a nearly 10-fold increase in SGOT/AST and an 
SGPT/ALT increase of more than 18-fold from 
ordinary.22 

Changes in SGOT and SGPT levels are 
related to the rate of protein metabolism; the 
level of physical activity may also infl uence cell 
generation.23 Protein metabolism is related to 
the liver because it can adjust protein production 
with the body’s protein requirements. The protein 
content in the blood is infl uenced by age and 
growth, nutrition intake, gender, hormones, 
pregnancy and lactation, stress, and fl uid loss.24 
Likewise, the age factor affects total protein 
levels; at a young age, total protein levels tend 
to be higher.25

Strenuous physical activity can damage more 
muscle cells than the intermediate physical state 
acting correctly; it causes the occurrence of 
excessive circulation of SGOT in blood, because 
large amounts of serum glutamate oxaloacetate 
transaminase (SGOT) are found in muscle cells, 
liver cells, and heart muscle. And small amounts 
are found in other cells, such as cells of the kidney, 
pancreas, brain and erythrocytes.26 So, it is necessary 
to have other continuous parameters to determine 
the presence of liver necrosis, that is, to check the 
levels of SGPT which have been considered a 
sensitive marker of liver disease and hepatotoxicity 
compared to SGOT levels.27 Other factors such as 
obesity, genetics, and immune system disorders can 
also cause liver disease, driving an increase in SGOT 
and SGPT in the blood.

CONCLUSIONS

High SGOT and SGPT as the gold standard 
for detecting liver diseases can occur in all 
cats, including stray cats and domesticated cats, 

because these two enzymes increase to the most 
extreme and earlier than other enzymes when 
the liver is impaired. Other supporting diagnoses 
are also needed, such as x-ray results, ultrasound 
results, or results of bilirubin and Gamma 
Glutamyl Transaminase enzymes level.

ACKNOWLEDGEMENT

This research is part of the community service 
activities for the 11th Anniversary of the Faculty of 
Veterinary Medicine, Wijaya Kusuma Surabaya 
University. The  researchers would like to thank 
the Faculty of Veterinary Medicine, Wijaya 
Kusuma Surabaya University, for supporting and 
assisting in carrying out this research activity.

CONFLICT OF INTEREST

We declare that we have no conflict of 
interest.

REFERENCES 

 1. Hayes, M.A. 2007. Pathophysiology of The Liver. 
Saunder Company, USA.

 2. Engelking, L. R. 2011. Textbook of Veterinary Updated 
Second Edition.

 3. Fristiohady, A., W. Wahyuni., M. I. Yusuf., F. Malik., L. 
O. M. J. Purnama., M. Bafadal., M. Leorita., A. Jabar., 
M. H. Malaka., I. Sahidin. 2020. Hepatoprotective 
activity of Etlingera elatior (Jack) R.M. Smith Extracts 
against CCl4 -induced Hepatic Toxicity in Male Wistar 
Rats. Research J. Pharm. and Tech. 13(10).

 4. Sucitrayani PTE, Ida BMO, & Made D. 2014. 
Prevalensi Infeksi Protozoa Saluran Pencernaan 
pada Kucing Lokal (Felis catus) di Denpasar. Buletin 
Veteriner Udayana. 6(2): 153-159.

 5. Farantika, R. 2016. Eksplorasi dan Prevalensi Jenis 
Telur Cacing pada Feses Kucing Liar dan Kucing 
Peliharaan di Kawasan Kampus Universitas Negeri 
Semarang. Fakultas Matematika dan Ilmu Pengetahuan 
Alam. Universitas Negeri Semarang.

 6. Purba, D. J., S. K. Widyastuti., M. S. Anthara. 2020. 
Laporan Kasus: Hemobartonella felis pada Kucing 
Lokal. Indonesia Medicus Veterinus. 9(2): 157-167. 
DOI: 10.19087/imv.2020.9.2.157

 7. Kassahun, A. N. Hepatic Diseases in Canine and 
Feline: A Review. 2021. Vet Med Open J. 6(1): 22-31. 
doi: 10.17140/VMOJ-6-155

IJTID, p-ISSN 2085-1103, e-ISSN 2356-0991
Open access under CC-BY-NC-SA Share alike 4.0



54 Indonesian Journal of Tropical and Infectious Disease, Vol. 10 No. 1 January–April 2022: 48–54

 8. Fathoni, F. 2008. Studi Kadar SGPT, SGOT dan Total 
Protein pada Serum Darah Anjing Kampung (Canis 
familiaris) Usia 3 dan 6 Bulan. Fakultas Kedokteran 
Hewan. Institut Pertanian Bogor.

 9. Sujarweni, V.W. 2014. SPSS untuk penelitian. 
Yogyakarta : Pustaka baru Press.

10. Amin I. 1995. Pengaruh Pemberian Seduhan Rimpang 
Kunyit (Curcuma domestica, VAL) Terhadap Aktivitas 
SGPT dan SGOT Ayam. Fakultas Matematika dan Ilmu 
Pengetahuan Alam, Institut Pertanian Bogor. Bogor.

11. Callbreath DF. 1992. Clinical Chemistry. W.B. 
Saunder Company, USA.

12. Rosida, A. 2016. Pemeriksaan Laboratorium Penyakit 
Hati. Berkala Kedokteran. 12(1): 123-131

13. Hall P, Johnny C. What is the real fungtion of the liver 
‘function” test. Ulster Med J. 2012;81:30-36.

14. Suryaatmadja M. Pemeriksaan laboratorium uji fungsi 
hati. Buletin ABC.2009;11:2-8

15. McConkey SE, Grant DM and Cribb AE. 2009. The 
role of para-aminophenol in acetaminophen-induced 
methemoglobinemia in dogs and cats. J Vet Pharmacol 
Ther. 32(6): 585-595.

16. Steenbergen V. 2003. Acetaminophen and cats – a 
dangerous combination. Vet Technician. 24(1): 43-
45.

17. Denzoin-Vulcano LA, Confalonieri O, Franci R, Tapia 
M.O and Soraci AL. 2013. Effi  cacy of free glutathione 
and liposomal glutathione in treating acetaminophen-
induced hepatotoxicity in cats. Open Veterinary 
Journal. 3(1): 56-63.

18. Wang X, Wu Q, Liu A, Anadon A, Rodriguez JL, 
martinez-larrañaga R, Yuan Z and María-Aránzazu 
M. 2017. Paracetamol: overdose-induced oxidative 
stress toxicity, metabolism, and protective eff ects of 
various compounds in vivo and vitro. Drug Met Rev. 
49(4):81-83.

19. Rafi ta, I. D., Lisdiana., A. Marianti. 2015. Pengaruh 
Ekstrak Kayu Manis terhadap Gambaran Histopatologi 
dan Kadar SGOT-SGPT Hepar Tikus yang Diinduksi 
Parasetamol. Unnes Journal of Life Science 4 (1): 
29-37.

20. Wu, H., C. Evreux-Gros, dan J. Descotes. 1996. 
Influence of cimetidine on the toxicity and 
toxicokinetics of diazinon in the rat. Human & 
Experimental Toxicology. 15:391–395.

21. Lari, P., K. Abnous, M. Imenshahidi, M. Rashedinia, 
M. Razavi, dan H. Hosseinzadeh. 2013. Evaluation of 
diazinon-induced hepatotoxicity and protective eff ects 
of crocin. Toxicology and Industrial Health. 1–10.

22. Palermo, S. M., A.W. Newman.,  M. W. Koch. 
2019. Candida albicans Cholecystit is with 
Associated Hepatitis in A Cat. Journal of Feline 
Medicine and Surgery Open Reports. 1-6. DOI: 
10.1177/2055116919854165

23. Suarsana, N., Suprayogi, A., Ni Nyoman, W. S., Tutik, 
W. 2006. J. Vet. Penggunaan Ekstrak Tempe Terhadap 
Fungsi Hati Tikus dalam Kondisi Stres.

24. Nagyova, V., C. Tothova., O. Nagy. 2016. The 
Impact of Colostrum Intake on the Serum Protein 
Electrophoretic Pattern in Newborn Ruminants. 
Journal of Applied Animal Research. https://doi.org
/10.1080/09712119.2016.1218886

25. Lea dan Febiger. 1986. Veterinary Hematology 4th 
Ed. Philadelphia.

26. Benyamin, M. 1980. Outline of Pathology. 3rd ed. The 
Low Ames, Lowa. USA.

27. Kim, W.R., S. L. Flamm, A.M. Di Bisceglie., H.C. 
Bodenheimer. 2008. SPECIAL article Serum Activity 
of Alanine Aminotransferase (ALT) as an Indicator of 
Health and Disease. 1363-1370.

IJTID, p-ISSN 2085-1103, e-ISSN 2356-0991
Open access under CC-BY-NC-SA Share alike 4.0


