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synthetic chemical antibiotics that can be left in fish meat.
Another alternative is to offer natural ingredients, one of
which is bitter melon. The aim of the study was to determine
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goldfish, pare fruit extract.  bacteria. This research method used a completely
randomized design (CRD) with 4 treatments and 3
replications. The treatments used were the administration of
different extract doses, namely: treatment A (550 ppm),
treatment B (650 ppm), treatment C (750 ppm), and
treatment D (850 ppm). positive (K+) with bacterial infection
of 107 cells/ml and administration of antibiotics
chloramphenicol 0.03 mg/L and negative control (K-) with
bacterial infection of 107 cells/ml. Blood collection when the
fish are healthy, after offering the bitter gourd extract and
after being infected. The results showed that bitter melon
extract had a significantly different effect on leukocyte
differential. The highest value obtained from treatment D
(850 ppm) with the percentage of lymphocytes (18.67-28)%.
neutrophils (2.32 = 6.0)% and monocytes (21-26.67)%. In
conclusion, treatment with D dose of 850 ppm used as an
immunostimulant can increase the differential leukocytes.

INTRODUCTION

Goldfish is one of the freshwater fishery sector commodities that continues to grow
from time to time. This fish is much liked by the public because the taste of the meat is
delicious and the protein content is quite high. When viewed from the market aspect, the
demand for carp tends to increase from year to year. In addition to the ever-increasing
demand, from the business point of view, carp commodities provide sufficient business
opportunities. The pattern of carp production that is carried out intensively provides many
business options, namely hatchery business, nursery business, bank business and marketing.
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The pattern of carp production that is carried out intensively causes carp cultivation to
be susceptible to disease. One of the causes of this disease is the bacterium A. hydrophila. The
body size of this bacterium is very small, about 5 microns. This bacterium is very dangerous
because it infects all parts of the fish body, both inside and outside the body (Harikrishnan et
al. 2010)

Prevention that is often done by carp cultivators is found by giving synthetic chemical
antibiotics. The use of synthetic antibiotics has now been limited because they can be left in
fish meat, so other alternatives are needed to treat fish infected with the disease. An
alternative that can be done is to offer antibiotics from natural ingredients. One of the natural
ingredients that can be used as natural antibiotics is bitter melon which has properties as a
blood sugar-lowering drug. In addition, bitter melon also has substances that function as
antibacterial and anticancer. And materials that can increase fish immunity by observing
differences in fish leukocytes (Monocytes, Neutrophils and lymphocytes (Suhermanto et al.,
2011)

METHODOLOGY

Making bitter melon extract

The extraction method that will be used is the maceration method. The bitter gourd that will be
used is in powder form. The fruit powder is obtained from Balai Batu Materia. Soaking (maceration) was
carried out in a 1:4 ratio of 500 grams of bitter melon powder macerated using 2 liters of 70% ethanol.
Left for 4 days in a closed macerator with stirring every day. After 4 days the macerate was filtered from
the dregs using a Buchner funnel which had been lined with filter paper. The formed maserate was then
soaked again using 1 liter of 70% ethanol for 2 days with the same method. The macerate formed was
evaporated with a rotary evaporator at a temperature of 60oC and obtained a thick extract of 71.77
grams.

Treatment plan

The treatment design used RAL (completely randomized design) with 4 treatments and
3 replications. The administration of bitter melon fruit extract (M. charantia) was carried out
by soaking bitter melon (M. charantia) with doses of A (550 ppm), B (650 ppm), C (750 ppm),
and D (850 ppm). 2 positive control as treatment of bacterial infection samples and
administration of synthetic chemical antibiotics with a dose of 0.03 mg/L, while negative
control as sample treatment with infection with A. hydrophila bacteria and without
administration of bitter melon fruit extract (M. charantia).

Research procedure

The study was conducted on a jar filled with 10 liters of water and added bitter melon
according to a predetermined dose. Then the fish is put in the soaking water for 1 hour. After
soaking for 1 hour, the fish were transferred to the maintenance media water. After 7 days,
the fish were soaked again with bitter melon extract on day 8 in the same way as the first
soaking for 1 hour. After that, the fish were infected with A. hydrophila bacteria with a
bacterial density of 107 cells/ml, for 1 hour, then transferred to the maintenance media water
and carried out.

Taking blood when the fish are healthy, after giving the bitter gourd extract and after
being infected. Then the preparation of preparations is done by cleaning the glass object, then
the fish blood is dripped on one end. Blood was smeared forward using another glass object
at an angle of 450. After the smear preparations were dry, the preparations were fixed with
methanol for £5 minutes. The preparations were stained with Giemsa dye. The preparations
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were then washed with water, dried and observed under a microscope (Bijanti, 2005).
RESULT

Lymphocytes

Based on observations made during maintenance, the average results obtained from
lymphocyte observations are presented in Table 1.

Table 1. Mean Lymphocyte Carp (C. carpio)

Treatment Mean £5D
Healthy fish Post dipping extract Post bacterial infection
A 18,67+0,6 21,67+1,5 24,00+1,0
B 18,00+2,0 23,3310,6 25,67+1,5
C 18,3311,2 25,67+1,0 28,3310,6
D 18,6712,1 28,00+1,0 31,67+1,2
K+ 17,33+2,1 19,67+1,2 20,67%1,5
K- 18,00+1,0 19,00+1,7 20,00+1,0
MONOSITE

Based on Table 2. the mean monocytes of carp (C. carpio) showed an increase in
monocytes.
Table 2. Average Monocyte Carp (C. carpio)

T Mean £SD
reatment Healthy fish Post dipping extract Post bacterial infection
A 18,33+0,6 18,67+2,1 21,3310,6
B 17,00+2,6 20,0041,0 24,0041,0
C 20,3310,6 23,00£1,0 26,6710,6
D 21,00£1,0 26,6710,6 29,3312,1
K+ 16,00+2,0 17,00£2,0 18,6710,6
K- 16,67+0,6 16,3310,6 17,3340,6
NEUTROPHIL

Based on observations made during maintenance, the average results obtained
from neutrophil observations are presented in Table 3.
Table 3. Average Neutrophil Carp (C. carpio)

T Mean +SD
reatment Healthy fish Healthy fish Healthy fish
A 1,00+1,7 2,67+0,6 3,00+1,0
B 1,33+1,5 3,33+0,6 4,6740,6
C 2,33+0,6 4,3310,6 6,67+1,2
D 2,33+0,6 6,00£1,0 9,00£1,0
K+ 1,3341,2 1,67+0,6 2,33+0,6
K- 2,00£1,0 1,33+0,6 1,67+0,6
DISCUSSION

Based on the results, the average lymphocyte count of carp (C. carpio) showed an
increase in each treatment. This is in accordance with the statement of Rahma, et al. (2015),
that the increase in lymphocytes is a reflection of the success of the fish immune system in
developing a cellular (non-specific) immune response as a trigger for the immune response.
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Results The increase in monocytes is one of the responses of fish immunity to foreign
objects that enter the fish body. According to Nurjannah, et al. (2013), that the number of
monocytes in the white blood cell population is small. The number will increase if there are
foreign substances in the tissues or circulation. According to Prakoso, 2012; Irianto et al. 2006)
stated that the increase in the number of leukocytes was due to the components of
leukocytes, namely heterophils (neutrophils) and monocytes which are part of leukocytes,
which provide an immune response to bacteria.

Based on Table 3. The mean neutrophils of carp (C. carpio) showed an increase. The
highest increase in neutrophils occurred in treatment D (850 ppm). This increase in neutrophils
was due to the response of the fish body to the presence of foreign objects that entered the
fish body, namely in the form of treatment extracts and challenge test bacteria. This is in
accordance with Andayani, et al. (2020), the main function of neutrophils is the destruction of
foreign material through the process of phagocytosis, namely chemotaxis where cells will
migrate towards particles, placing particles on cells, ingesting particles by cells and destroying
particles by lysosomal enzymes in phagolysosomes. So that without stimulation from foreign
objects in the form of bacteria, viruses or pathogens, neutrophils will not show an increased
reaction. The content of saponins in bitter melon extract can stimulate an increase in
neutrophils. According to Afifah, et al. 2014 ; Dianti et al. 2013), saponins perform inhibition
by forming complex compounds with bacterial cell membranes through hydrogen bonds, so
that they can destroy the permeability properties of bacterial cell membranes and ultimately
lead to bacterial cell death, resulting in an increase in immunity.

CONCLUSION

Based on the results of the study, it was concluded that the administration of different
doses of bitter melon extract (M. charantia) had an effect on the differential leukocytes of
carp (C. caprio) which included lymphocytes, monocytes, neutrophils infected with A.
hydrophila bacteria. The results showed the highest value of treatment D (850 ppm) with a
lymphocyte percentage of (18.67-28)%. Neutrophils (2.32 = 6.0) % and monocytes (21-26.67)
%, so that bitter melon fruit can be used as an immunostimulant that can increase the non-
specific immune response of carp.
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