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Abstrak 

Salmonelosis adalah penyakit yang disebabkan bakteri Salmonella sp, ditularkan melalui makanan dan 
minuman yang menyebabkan penurunan ekspresi CD4+. Ekstrak buah anggur hitam memiliki kandungan polifenol, 
vitamin C, prosianidin, quercetin, resveratrol, antosianidin, flavonoid yang dapat meningkatkan sistem imunitas 
melalui proliferasi limfosit T CD4+/CD8+. Tujuan penelitian ini adalah untuk mengevaluasi aktivitas ekstrak anggur 
hitam terhadap ekspresi CD4+ dan CD8+ pada mencit balb/C terinfeksi Salmonella typhimurium. Metode penelitian 
ini adalah pembuatan ekstrak etanol 96% buah anggur hitam, infeksi bakteri Salmonella typhimurium 108 pada 
mencit, evaluasi bakterimia menggunakan pewarnaan giemsa, terapi ekstrak buah anggur hitam, pemeriksaan 
flowcytometeri, serta uji statistika menggunakan One Way Anova dengan uji lanjtuan tuckey 95%. Hasil analisa 
statistika One Way Anova menunjukkan bahwa ekspresi sel T CD4+ (0,72>0,05) dan sel T CD8+ (1,84>0,05) tidak 
terjadi perbedaan yang nyata. Namun secara biologis, terjadi peningkatan ekspresi CD4+ dan CD8+ pada dosis 100 
mg/KgBB jika dibandingkan kelompok lain. Kemudian, terjadi penurunan ekspresi CD4+ dan CD8+ pada dosis 200 
mg/KgBB dan 400 mg/KgBB jika dibandingkan dengan dosis 100 mg/KgBB. Kesimpulannya, secara biologis, ekstrak 
buah anggur hitam dapat meningkatkan ekspresi CD4+ dan CD8+ pada dosis rendah, serta dapat menurunkan 
ekspresi CD4+ dan CD8+ pada dosis sedang sampai tinggi. 
 
Kata Kunci: Anggur; Salmonella typhimurium; CD4+; CD8+ 
 

Abstract 
Salmonelosis is a disease caused by the Salmonella sp. that causes a decrease in CD4+ expression. Black 

grape can boost the immune system through CD4+/CD8+ proliferation. The purpose of this study was to evaluate the 
activity of black grape extract to CD4+ and CD8+ expression in mice infected with Salmonella typhimurium. Research 
method is extract of black grapes, Salmonella typhimurium 108 infection, bacterial evaluation, extract therapy, 
flowcytometery examination, and 95% Anova test. The results of Anova test showed that the expression of CD4+ and 
CD8+ is not different. Biologically, an increase in CD4+ and CD8+ expression at doses of 100 mg/KgBB. A decrease 
in CD4+ and CD8+ expression at doses of 200 mg/KgBB and 400 mg/KgBB. Conclusion, biologically, black grape 
extract can increase the expression of CD4+ and CD8+ at low doses, as well as may decrease the expression of CD4+ 
and CD8+ at moderate to high doses. 
 
Keywords: Black grape; Salmonella typhimurium; CD4+ and CD8+ expression 
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1. INTRODUCTION 
 

Salmonelosis is a zoonotic disease 
(Elbediwi et al. , 2021) from  Salmonella 
bacterial infections derived from food and 
beverages (food borne disease). Salmonella 
bacteria are bacteria that are rod-shaped, 
gram-negative, and have flagella used for 
bacterial motility (Mahari and Gandhi, 2022). 
Salmonella bacteria also belong to the family 
Enterobacteriaceae (Jassim and Obead, 
2022). 

Based on data from the World Health 
Organization,  there are 11-20 million cases 
of people in the world who experience 
typhoid fever every year, and 150,000 people 
die from the infection (Jahan et al. , 2022). 
Salmonelosis causes gastrointestinal 
diseases, stomach cramps, bloody diarrhea, 
fever, myalgia, nausea and vomiting (Ehuwa, 
Jaiswal and Jaiswal, 2021), in addition, based 
on immunological studies of Salmonella 
bacterial infection can inhibit the presentation 
of dendritic cells, and suppress the migration 
of dendritic cells, so that the activation 
process of CD4+ T cells is inhibited (Yadav, 
2020).  

Based on antibiotic studies, 
Salmonella is resistant to several antibiotics, 
namely amoxicillin, tetracycline, cettazidine, 
chloramphenicol, calistin, and ciprofloxacin 
(Talukder et al. , 2021) . Such resistance 
causes world health problems, both those 
originating in developed countries, and 
developing countries (Wójcicki et al. , 2021) 
. In vivo studies to determine the 
pathogenicity of Salmonella typhi bacteria in 
general using mice infected with Salmonella 
typhimurium (Salmonella serovar enterica).  
Salmonella typhi has an 80% genome 
sequence with Salmonella typhimurium but 
the pathogesity is different (Jahan et al. , 
2022). 

Black grapes (Vitis vinifera) contain 
polyphenols, anthocyanins, flavonols, 
stilbenes, phenolic acids, proteins, fats, 

vitamin C, prosianidins, gallic acids, 
epicatechins, catechins, quercetin, flavonol 
glycosides, resveratrol, anthocyanidins, 
caffeine acids, koumaric acid, koutaric acid, 
ferulic acid, ferturic acid, routine, Quercetin-
3-β-D-glucoside, quercitrin, mirisetin, 
catechins, epicatesin (Insanu et al. , 2021) , 
flavonoids and protoantosianidins (Siswanto 
et al., 2020)  as anztibacterial and 
immunomodulator. 

The immunomodulatory effect of 
black grape seeds combined with green 
extract in a ratio of 1:2 can increase CD4+ 
and CD8+ lymphocyte immunity cells (El-
Desouky, Hanafi and Abbas, 2017). 
Resveratrol can also increase NK cells and 
simultaneously induce CD4+ and CD8+ 
lymphocyte cells  (Malaguarnera, 2019).  
Invitropolyphenols can inhibit the production 
of pro-inflammatory cytokines, namely IL-1, 
IL-6, and TNF-α induced by LPS (Zhang, 
2018).  Decreased pro-inflammatory 
cytokines can prevent excessive tissue 
damage.  

Based on the study above, there is a 
need for alternative / herbal therapy against 
Salmonella bacterial infection that can 
prevent antibiotic resistance and increase 
immunity, especially the adative immune 
system, so that it can maximally reduce 
Salmonella bacterial infection, one of which 
is by using black grapes (Vitis vinifera). The 
purpose of this study was to evaluate the 
activity of black grape extract against CD4+ 
and CD8+ expression in balb/C mice infected 
with Salmonella typhimurium. 

 
2. RESEARCH METHOD 
 

Some of the stages of the research 
method include: 

 
2.1 Black Grape fruit extraction 
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Proses extraction begins with 
providing black grape material as much as 5 
Kg, then the covenant process is carried out 
with a temperature of 40oC for 3 days until it 
becomes powder. The finished powder is 500 
grams, then the extraction process is carried 
out by the maceration method 1 time using 
96% ethanol with a total volume of 4500 ml, 
with an evaporation time of 41 hours 15 
minutes. Then the extract is put in a dark 
container to prevent direct exposure to the 
sun, so that the content in the extract remains 
stable. Then the extract is tested 
phytochemically to determine the content of 
flavonoids, saponins, and tannins from the 
extract. 

 
2.2 Grouping 
 

The mice used were 30 balb/c strains 
weighing 20-25 grams, then acclimatized in 
the experimental veterinary laboratory of the 
Faculty of Health Sciences, Dr. Soebandi 
University for 7-14 days. After 
acclimatization, mice were divided into 6 
groups namely Negative control (Tanpa 
infection/normal), positive control  (infection + 
CMC Na), Standard control (S. typhimurium 
infection + chloramphenicol), Treatment 1 (S. 
typhimurium infection + dose 100 mg/KgBB), 
Treatment 2 (S.  typhimurium infection + dose 
200 mg/KgBB), and treatment 3 ( S. 
typhimurium infection  + dose 400 mg/KgBB), 
and ethically feasible with a number 
291/KEPK/UDS/VI/2022. 

 
2.3 Salmonella typhimurium infection 

 
Mice infection using Salmonella 

typhimurium bacteria with a concentration of 
1x108 cfu orally, after 3 days, mice are 
evaluated based on the texture of feces, and 
blood smear examination with giemsa staining 
to determine the presence of bacteria, blood is 
obtained through the tail. 

 
2.4 Stool Examination 

 
Stool examination is carried out 3 

days after infection with Salmonella 
typhimurium bacteria. The examination is seen 
from the color of the stool, the consistency of 
the stool, and the mucus contained in the 
stool. 

 
2.5 Giemsa Staining 

 
Giemsa's staining is done by taking 

blood from the tail, then a thin blood smear is 
performed, the smear is waited for dry, after 
drying, then fixed using ethanol and wait for 
it to dry. Then drip the dye giemsa until it 
covers all the pusants and wait for 20 minutes. 
After 20 minutes, then rinsed using aquades 
and wait for them to dry. After drying, then 
observe whether there are bacteria in the 
blood or not. 

 
2.6 Administration of Black Grape Extract 
Therapy 

 
The administration of CMC Na, 

chloramphenicol, and extract (dose can be 
seen at point 3.2) is done orally or by mouth 
using sonde for 7 days. 

 
2.7 Mencit necropsy 

 
All mice from the treatment were then 

necropsied and further analyzed further. The 
mice are put into a container that has been 
dripped with chlorophyll until it does not 
move and the heart stops, then, surgery is 
performed and the spleen organs are taken for 
flowcytometric analysis. 

 
2.8 Flowcytometric Analysis 
 

The spleen that has been obtained, 
then washed and soaked in PBS volume 5 ml, 
the spleen that has been soaked is then 
grinding using the tip of the base of the 
syringe volume 3 ml, the scouring results are 
then filtered using wire and put into a 
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propylene tube volume of 15 ml to a certain 
volume (1: 3). Then centrifuged at a speed of 
2500 rpm for 5 minutes with a temperature of 
10oC, the centrifuged supernatant was 
discharged. Resuspended with PBS 1 ml then 
pipeting.  

The result of the resuspension was 
introduced into a microtube volume of 1.5 ml 
by 50 μl. The centrifugation was carried out 
again at a speed of 2500 rpm, for 5 minutes 
with a temperature of 10oC, then discarded 
the centrifuged supernatant. The addition of 
50 μl of sepsific antibody solution to the cells, 
namely CD4+ and CD8+ antibodies, was 
incubated for 20 minutes at a temperature of 
4oC in a dark room. Finally, 400 μl of PBS 
was added and transferred it to the FCM 
cuvette for flowcytometric analysis. 

 
2.9 Analysis of Results 

 
The results of the CD4+ and CD8+ 

expression analysis that have been obtained 
are then analyzed using the SPSS for 
Windows application. The test used is the 
anova test. In the anova test, if the 
significance value is below 0.05 (p<0.05) 
then continue to use the post hoc test (Tukey) 
to find out which concentration groups are 
different or find out the differences between 
the treatment groups. 

 

 
 

Figure 1.  Research Chart 
 

3. RESULTS AND DISCUSSION 
  

Based on the research that has been 
carried out, several results were obtained, 
including: 

 
3.1 Phytochemical Test of Black Grape 
Extract 

 
Based on qualitative phytochemical 

analysis, secondary compounds in the form of 
saponins, tannins, and flavonoids were 
obtained (figure 2). 

    
 
 

 
 

 
96% ethanol extract 

Grapes (Vitis vinifera) 
 

Phytochemical screening of 96% 
ethanol extract of grapes 

 

Bacterial infection of S. 
typhimurium 108 in mice 

 
gold Standard of drug therapy and 96% 

ethanol extract of grapes for 7 days 
 

Euthanization and sampling of limph organs 
 

Flowcytometery Analysis of 
CD4+ and CD8+ 

 

Analysis of Results 
 

a b 
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Figure 2.  The results of the phytochemical 
test of black grape extract (Vitis 
Vinifera). (a) Saponins, (b) 
Flavonoids, (c) Tannins. 

 
Based on figure 2. Showed that the 

secondary metabolite compound saponin (a) 
formed foam or foam after the addition of 
aquades and shaking for 10 minutes. The 
flavonoid secondary metabolite compound 
(b) is red, and finally the tannin secondary 
metabolite compound (c) is blue, dark purple-
black. This indicates that black grape extract 
contains secondary metabolite compounds in 
the form of saponins, flavonoids, and tannins, 
which can later act as immunomodulators of 
immune cells. 

 
3.2 Stool Examination 

 
After 3 days the mice were infected, 

then observations of the morphology of feces 
between positive mice compared to negative 
mice (figure 3) were carried out. 

 
Figure 3.  Differences in positive feces 

Salmonella typhimurium and 
negative. (a) Positive, (b) 
negative. 

 

In figure 3, it is known that there are 
differences in color and consistency of the 
feces. Judging from the color, there is a 
change in color between positive and 
negative stools, in positive mices the color of 
feces is more fading or brown than warha 
feces of negative mice which are black. Then 
judging by the consistency, positive mice 
feces are more flabby and slimy compared to 
dense and hard negative mice feces. 

 
3.3 Examination of Bacterimia with 
Giemsa Staining 

 
In addition to conducting 

macroscopic examination, namely 
distinguishing the morphology of positive 
and negative mice feces, to ensure that the 
infection has spread systemically, giemsa's 
staining is carried out (figure 4). 

    
 
 
Figure 4.  Giemsa coloring. (a) Negative 

Salmonella typhimurium, (b) 
Positive Salmonella 
typhimurium 

 
In Figure 4, it can be seen that there is 

a difference in blood smears in negative mice 
and positive mice. After staining the blood 
smear and looking at it microscopically, in 
the negative mice (a) there is an erythrocyte 
formation but there is no Salmonella 
typhimurium bacteria.  

However, in positive mice (b) there is 
a morphological formation of red blood cells 
(ertirocytes) around which there is 
Salmonella typhimurium bacteria (blue 
arrows), this indicates that there has been an 

c 

a b 

a b 
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infection in mice and the bacteria has spread 
to the body through blood vessels. 

 
3.4 CD4+ and CD8+ Examination Using 
Flowcytometry 

 
After examination CD4+ and CD8+ 

using flowcytometry, the following results 
were obtained (figure 5). 

  
 

    
 
 

       
 
 

Figure 5.  Flowcytometric examination 
results of CD4+ T cells and CD8+ 
T Cells. (a) Negative control, no 
treatment, (b) positive control 
(bacterial infection salmonella 
typhimurium + placebo), (c) 
standard control (bacterial 
infection Salmonella 
typhimurium + chloramphenocol 
therapy), (d) KP1 (bacterial 
infection Salmonella 

typhimurium + therapeutic dose 
100 mg/KgBB), (e) KP2 
(bacterial infection Salmonella 
typhimurium + therapeutic dose 
200 mg/KgBB), (f) KP3 
(bacterial infection Salmonella 
typhimurium + therapeutic dose 
400 mg/KgBB). 

 
Based on the figure above, it can be 

seen that there are differences in the 
expressions CD4 + and CD8 + for each group, 
which will be described in table 1 and table 2.  
 
Table 1. CD4+ expression using 

flowcytometry method 
No K- K+ K. S. K.1 K.2 K.3 
1 14,1 8,6 10,9 18,7 5,9 12,4 
2 19,4 6,0 15,7 18,2 8,2 13,7 
3 5,8 12,6 28.6 7,6 7,6 18,3 
4 11,7 6,2 16,8 16,4 17,0 12,8 
5 11,8 3,3 15,3 34,3 19,0 5,5 

Aver
age 

12,6 7,3 14,7 19,0 11,5 12,5 

Information: 
K-  = Negative control 
K+  = Positive Conrols 
K.S. = Standard Control 
K.1 = KP1 
K.2 = KP2 
K.3 = KP3 
 
Tabel 2. CD8+ expression using 

flowcytometric method 
No K- K+ K. S. K.1 K.2 K.3 
1 9,3 3,5 15,6 10,6 1,1 5,1 
2 15,6 2,2 4,9 10,3 5,2 5,2 
3 2,6 5,4 8,9 5,8 3,7 8,4 
4 3,3 5,4 7,2 4,2 9,4 6,9 
5 3,3 0,6 7,6 20,3 8,9 1,2 

Aver
age 6,8 3,4 8,8 10,2 5,7 5,3 

Keterangan: 
K-  = Negative control 
K+   = Positive Conrols 
K.S.  = Standard Control 
K.1  = KP1 
K.2  = KP2 

a b 

c d 

e f 
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K.3 = KP3 
 
The data is then carried out statistical 

analysis to find out whether there are 
noticeable differences between groups or not. 
Based on the analysis of statistical data using 
One Way Anova 95%, it shows that the 
expression of CD4 + and  CD8 + does not 
differ markedly (p>0.05), so based on these 
statistical data there is no difference between 
each group from the negative, positive, 
standard, KP1, KP2, and KP3 groups. 

However, biologically there are 
differences between each treatment, where in 
infected mice the expression of CD4 + and 
CD8 +  has the lowest number of expressions 
compared to other groups, while for extract 
therapy shows extracts at doses of 100 mg / 
KgBB showing the highest expression of 
CD4 + and CD8 +  , however, in contrast to 
doses of 100 mb/KgBB, at doses of 200 
mg/KgBB and 400 mg/KgBB showed a 
decrease in CD4+  and CD8+  expression 
(figure 6). 

 
Figure 6.  Differences in CD4+ and CD8+ 

expressions for each group 
 

 Salmonelosis is a disease caused by 
salmonella bacteria and is one of the world's 
problems. Salmonella bacteria also have the 
ability to resist antibiotics given or referred to 
as antibiotic resistance (Huang, 2021). one 
species of salmonella bacteria is Salmonella 
typhimurium. 

Salmonella typhimurium is a rod-
shaped bacterium and is gram-negative, in 
general this bacterium attacks the 
gastrointestinal part (Kaur and Gandhi, 

2017). In addition, Salmonella typhimurium 
bacteria  are bacteria used to model 
salmonella typhi infection in mice and rats, 
Salmonella typhimurium bacteria reach the 
highest number in the colon interacting with 
microbiota in the place (L., M. and J., 2020). 

Infection with the bacterium 
Salmonella typhimurium in the colon can 
express Type III Secretion System 1 (T3SS1) 
which is encoded in Salmonella 
Pathogenicity Island 1 (SPI-1) and is an 
effector used to infect non-phagoitosis 
epithelial cells and phagocyte cells, for 
example, macrophages, as well as other cells, 
namely fibroblasts. When in the lumen, this 
bacterium will penetrate the intestinal wall to 
go to the lamina propia and tissues that have 
immunity cells, so that this bacterium will be 
carried to the nearest lymph nodes, namely 
the mesenteric lymph nodes and will later 
continue to the liver and spleen (Luk et al. , 
2021)  through blood vessels (Figure 4).  

In the enterocyte area, Salmonella 
typhimurium bacteria are encapsulated and 
form an endocytic called Salmonella-
containing vacuole (SCV), and affect the pH 
in the digestive tract, namely a decrease in 
pH. A decrease in pH leads to the cessation of 
T3SS1 and expresses  T3SS2 from 
Salmonella Pathogenicity Island 2 (SPI-2), 
the effector T3SS2 plays a role in the 
replication of S. tyhpimurium bacteria (Luk et 
al. , 2021) . Replication that occurs in the 
intestinal part, especially the colon, causes 
damage to the liver and intestines (He et al. , 
2021) . 

The occurrence of intestinal damage 
and increased replication of Salmonella 
typhimurium bacteria in the intestinal part, 
induces a response from immune cells. In 
general, the mechanism of introduction of 
bacteria by immunity is played by antigen 
precenting cells (APC), one of which is 
dendritic cells. Dendritic cells will recognize 
bacteria through their receptors, namely Toll-
Like Receptors (TLRs), one of which is TLR 
4 which recognizes the structure of 
lipopolysaccharides (LPS) (Piccioli et al. , 

0

10
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K- K+ K.S. K.1 K.2 K.3
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2022) and presenting it to CD4+ T cells  via 
MHC II thereby stimulating increased 
expression of CD4+  T cells (Leone, Rees and 
Cain, 2018). However, in Salmonella 
typhimurium bacterial infections, these 
bacteria damage or inhibit the presentation of 
MHC II to CD4+ T cells (Alix et al. , 2022) 
so that CD4+ T cells  are not induced and 
decrease the expression of CD4+  T cells when 
compared to normal (without infection) 
(figures 5a,5b), this event will lead to 
excessive systemic infection played by 
Salmonella typhimurium bacteria.  

The confirmation of the presence of 
infection or a decrease in clinical symptoms 
of Salmonella typhimurium bacterial 
infection is to use antibiotics. However, 
Salmonella typhimurium or Salmonella sp. 
bacteria It is resistant to some antibiotics that 
are given or what is referred to as multi-drug 
resistance (MDR) (Debroy et al. , 2020) , one 
of which is chloramphenicol. However, based 
on the graph (figure 6) chloramphenicol 
administration can increase the expression of 
CD4+ T cells and CD8+ T cells in mice 
infected with Salmonella typhimurium 
bacteria.  

The use of black aggur fruit extract 
aims to increase immunity and prevent an 
increase in resistance, through the 
antibacterial mechanism possessed by the 
extract, but in this discussion it will focus 
more on improving the immune system. 
Black grape extract is a plant that can grow in 
the tropics, one of which is in the Buleleng 
area of Bali. Black grape extract contains 
several phytochemicals including 
polyphenols, anthocyanins, flavonols, 
stilbenes, phenolic acids, proteins, fats, and 
vitamin C. Phytochemical content of black 
grape seeds includes prosianidin, gallic acid, 
epicatechin, catechin, quercetin, flavonol 
glycoside, resveratrol, anthocyanidin, 
caffeine acid, coumaric acid, koutaric acid, 
ferulic acid, ferturic acid, routine, Quercetin-
3-β-D-glucoside, quercitrin, mirisetin, 
catechins, and epicatesin (Insanu et al. , 2021) 
. Black grape extract (Vitis vinifera) has 

flavonoid compounds that are the largest 
component in the skin and fruit, as well as 
protoantosianidin found in the seeds 
(Siswanto et al. , 2020) .  The seeds of black 
grapes contain resveratrol (Soleymani et al. , 
2019). 

Protoantosianidin is a bioactive 
component found in fruits and vegetables. 
Protoantosianidin is derived from tannin 
compounds found in fruits and vegetables and 
has many benefits including metabolic 
syndrome regulation, immune cell 
modulation, cancer prevention, and nerve 
protection (Zhang et al. , 2023) (Bridson et al. 
, 2019) . Based on the function of immunity, 
that proantosianidin plays a role in increasing 
lymphocyte proliferation, NK cell 
cytotoxicity, CD4+/CD8+ ratio, production of 
interleukin 12 (IL-12) and interferon gamma 
(IFN-gamma) (Rauf et al. , 2019) . 

Resveratrol is a component of 
polyphenols (Shaito et al. , 2020)  which acts 
as an anti-tumor, and affects the activity of 
immune cells, especially anti-tumor immune 
cells (Mu and Najafi, 2021). Based on its 
immunological function resveratrol serves to 
induce the cytokine Interferon gamma (IFN-
gamma), TNF-alpha and inhibits TGF-beta, 
and can stimulate the polarization of CD4+ T 
cells (Chen and Musa, 2021). In addition, 
resveratrol also plays a role in increasing the 
ratio of CD4+ T cells/CD8+ T cells (Chen et 
al. , 2020) . 

Based on these compounds, and based 
on the results obtained that proantosianidin 
and resveratrol or compounds from black 
grape extract (Vitis vinifera), play a role in the 
increase of CD4+ T cells and CD8+ T cells 
(figure 5d) when compared to other groups 
(Table 1 and Table 2). However, at medium 
to high doses, there is a decrease in the 
expression of CD4+ T cells and CD8+ T cells  
(figures 5e, 5f) when compared to low doses 
(figure 5d), this is because black grape extract 
(Vitis vinifera) has other anti-inflammatory 
compounds, one of which is quercetin.  

Quercetin is a component of flavnoids 
that play a role in regulating immune cells, 



Jurnal Biosains Pascasarjana Vol. 24SP (2022) pp 
© (2022) Sekolah Pascasarjana Universitas Airlangga, Indonesia 

   

62 
 

JBP Vol. 24SP. No.1, December 2022 – Rian Anggia Destiawan, Septyana Eka Rahmawati, 
Anas Fadli Wijaya, Ahdiah Imroatul Muflihah, Sholihatil Hidayati, Mutia Hariani Nurjanah, Ni 
Ketut Yuliana Sari 
DOI 10.20473/jbp.v24i1SP.2022.54-63 

anti-cancer, and anti-viral (Khazdair, 
Anaeigoudari and Agbor, 2021). In IBD 
disease research, the administration of 
quercetin can inhibit or decrease the 
activation of CD4+ (Ju et al. , 2018) . 
However, it is necessary to conduct further 
research related to the decrease in the 
expression of CD4+ T cells and CD8+ T cells 
against Salmonella typhimurium bacterial 
infections treated using black grapes (Vitis 
vinifera). 

 
4. CONCLUSION 
 

Based on the data above, it can be 
concluded that giving black grape extract at 
a dose of 100 mg/KgBB can increase the 
expression of CD4+ T cells and CD8+ T 
cells, while black grape extract doses of 200 
mg/KgBB and 400 mg/KgBB can reduce 
the expression of CD4+ T cells and CD8+ T 
cells.  
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