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THE FIRST LIVE VACCINE WAS COWPOX VIRUS INTRODUCED BY 

EDWARD JENNER AS A VACCINE FOR SMALLPOX

 In 1796, Edward Jenner, who was at the time 

experimenting with variolation, discovered 

vaccination using vaccinia virus, the agent of cowpox 

(vacca is the Latin for cow).

•Jenner was a physician living in rural   Gloucestershire in the west 
of England

•it was widely known at that time that people who contracted cowpox 
(such as dairy maids) appeared to gain protective immunity against 
the much more virulent smallpox. 
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Jenner Vaccinated A Mr Phipps (Who Worked For Him) 

And Own Son With Cowpox From A Cow Called Blossom 

And Then Challenged Them With Virulent Smallpox. 

Both Vaccinees Were, Fortunately, Protected.

 Jenner's original virus is not the vaccinia that was used in 
smallpox vaccinations until recently. 

 The vaccine virus may have arisen as recombinant from 
cowpox or horse pox. 

 For a long time the vaccine virus was maintained in 
horses or buffalo.



THE LAST KNOWN PERSON IN THE 

WORLD TO HAVE A NATURAL CASE 

OF SMALLPOX. VARIOLA MINOR IN 

23-YEAR-OLD ALI MAOW MAALIN, 

MERKA, SOMALIA CDC

A computer illustration of the virus that causes smallpox. The virus was 
eradicated in 1980, but live samples are kept in two known labs for 
research.
Science Artwork/Science Photo Library/Getty Images
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 Bila ada antigen [ bakteri,virus,parasit,racun kuman] memasuki
tubuh, maka tubuh akan berusaha menolaknya.  Tubuh membuat
zat berupa antibodi atau antitoksin.

 Reaksi tubuh terhadap Ag pertama kali berlangsung lama dan 
lemah. Sedangkan respon kedua dan seterusnya tubuh lebih
mengenal jenis Ag dan mampu membentuk zat Antibodi dalam
waktu singkat dengan jumlah yang banyak

 Dalam waktu tertentu jumlah berkurang, sehingga perlu imunisasi
ulang



RESPON IMUN



RESPON IMUN

Respon sekunder

antigen A mensintesis

antibody dengan
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daripada respon primer 
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TINDAKAN PEMBERIAN VAKSIN THD SESEORANG DISEBUT

IMUNISASI ATAU VAKSINASI

VAKSIN :

 Agen yang tidak berbahaya, dianggap sebagai musuh.

 Molekul yang menimbulkan respons imun, biasanya

PROTEIN tetapi tidak harus, akan memberikan kekebalan

pelindung terhadap patogen potensial ( bakteri atau

bahkan protozoa eukariotik

 Vaksin melawan virus banyak berhasil



VAKSINASI

 Imunisasi adalah cara untuk memberikan perlindungan khusus terhadap
patogen yang paling umum dan merusak.

 Mekanisme imunitas bergantung pada lokasi patogen dan juga mekanisme
patogenesisnya.

 Respon imun dan memori mirip dengan infeksi alamiah, tetapi tanpa
menimbulkan penyakit (tinggi imunogenitas, rendah reaktogenitas)

 Penyakit infeksi dapat dicegah dengan imunisasi
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Figure 1. Immunogenesis in the natural infection of SARS-CoV-2



FIGURE 1. IMMUNOGENESIS IN THE NATURAL INFECTION OF SARS-

COV-2

 SARS-CoV-2 infects target cells in the lung tissue via ACE- 2 receptor and coreceptors (not shown), where the virus hijacks 

host ribosomal process to transcribed its viral RNA (gRNA) into viral proteins, shown as spike (S, red), matrix (M, green),

envelope (E, purple), nucleoprotein (N, blue) and one of the six non-structural proteins (ORF8, orange). 

 Expression of viral proteins from infected cells leads to cell killing by cytotoxic T or natural killer cells. Antigen presenting 

cells (APC) such as dendritic cells (DC) and macrophages engulf either viral proteins from killed cells or the whole virion, 

before trafficking to the lymph node (LN). 

 In the LN, viral antigens are presented by APC via the major histocompatibility complex (MHC) molecule class I and II to the 

T cell receptors of naive CD8 and CD4 T cells, respectively, to initiate activation and differentiation into effector or memory T

cells.

 Naive B cells presenting viral antigens via MHC II are activated by CD4 T cells in the LN, initiating differentiation into memory 

B cells and antibody-producing plasma cells.

 Immune induction from a single infection also results in short-lived plasma cells in the bone marrow. Produced antibodies are 

multivalent and may be neutralizing, which is the anti-S antibody, or non-neutralizing to the virus. 

 Disease outcome is determined by the arms race between viral replication against humoral and cellular immunity induction.



TUJUAN VAKSINASI

 Individu

mencegah suatu penyakit tertentu

mengurangi beratnya penyakit pada seseorang

 Global/ komunitas:
 Eliminasi : tetanus neonatorum

 Reduksi : campak

 Eradikasi: cacar, polio

herd immunity:
 Cakupan yang tinggi → mengurangi transmisi

 Eradikasi: cakupan yang tinggi pada saat bersamaan →

memutus transmisi; host nya hanya manusia



Buku Saku #infovaksin

www.covid19.go.id, November 2020 

http://www.covid19.go.id/






Imunitas Spesifik dapat berasal dari Imunisasi Pasif atau Aktif

Kedua Cara Imunisasi dapat terjadi dengan proses alami atau buatan



PASSIVE IMMUNITY

 Kekebalan dapat diperoleh, tanpa sistem kekebalan diinduksi
dengan antigen.

 Ini dilakukan dengan transfer serum atau gamma-globulin dari
donor kekebalan ke individu yang tidak kebal.

 Sebagai alternatif, sel imun dari individu yang diimunisasi dapat
digunakan untuk mentransfer kekebalan.

Passive immunity may be acquired naturally or 

artificially



NATURALLY ACQUIRED PASSIVE IMMUNITY

Immunity is transferred from mother to fetus through 

placental transfer of IgG or colostral transfer of IgA.

http://cancerweb.ncl.ac.uk/cgi-bin/omd?colostrum


KEKEBALAN PASIF YANG DIDAPAT SECARA

BUATAN

 Kekebalan seringkali ditransfer secara artifisial melalui suntikan
dengan gamma-globulin dari individu lain atau gamma-globulin dari
hewan yang kebal.

 Pemindahan kekebalan pasif dengan imunoglobulin atau gamma-
globulin dilakukan di:

1. Berbagai situasi infeksi akut (difteri, tetanus, campak, rabies, dll.)

2. keracunan (serangga, reptil, botulisme)

3. tindakan profilaksis (hipogammaglobulinemia).



ACTIVE IMMUNITY

Kekebalan aktif yang didapat secara

alami

•Paparan patogen yang berbeda menyebabkan
infeksi subklinis atau klinis yang 
menghasilkan respons imun protektif
terhadap patogen ini.

Kekebalan aktif yang didapat secara

buatan

•Imunisasi dapat dicapai dengan pemberian
patogen hidup atau mati atau komponennya. 

•Vaksin yang digunakan untuk imunisasi aktif
terdiri dari organisme hidup (dilemahkan), 
organisme utuh yang dimatikan, komponen
mikroba atau racun yang disekresikan (yang 
telah didetoksifikasi).

Kekebalan yang terinduksi pada  tubuh setelah terpapar antigen



TIPE VAKSIN

Vaksin yang dimatikan:

Sediaan dari virus patogenik menular normal (tipeWild ) yang telah dianggap
non-patogen, biasanya dengan perlakuan kimiawi seperti dengan formalin 

yang Cross-links dengan protein virus.

Vaksin yang dilemahkan:

Partikel virus hidup yang tumbuh di penerima vaksin tetapi tidak
menyebabkan penyakit karena virus vaksin telah diubah (bermutasi) 

menjadi bentuk non-patogen;

Misalnya tropismenya telah diubah sehingga tidak lagi tumbuh di tempat
yang dapat menyebabkan penyakit.

Vaksin sub-unit:

Ini adalah komponen virus yang dimurnikan, seperti antigen permukaan.



KLASIFIKASI

Program:

Pengembangan Program Imunisasi ( PPI ): 

 Hep B, BCG, Anti Polio, DPT, Campak

Non PPI: 

 Hib, Hepatis A, MMR, Varicella

Kandungan Antigen:

 Vaksin hidup yang 
dilemahkan: 

BCG, OAP, Campak, MMR, 
Varicela, Tipus oral

 Vaksin inaktif:  Toksoid, 
rekombinan, konjugasi, sel 

utuh, sebagian sel ( Hepatitis 
A, B, DPT, DPaT, Tipus inj, IPV 

HiB,  influenza



VAKSIN COVID-19 ??
ILUSTRASI VAKSIN VIRUS CORONA ATAU COVID-19. (FOTO: KOMPAS.COM)
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CURRENT STATUS OF VACCINE CANDIDATES AT PHASE III TRIAL, AS 

OF 20 DECEMBER 2020

SINOVAC (CoronaVac)

 Sinovac is currently running phase 3 clinical trials in Indonesia, Turkey, Brazil, and Chile, with a target total of at

least 30,000participants (see Table 2 for details on phase 3 trials).

 In Indonesia, Sinovac—in collaboration with state-owned pharmaceutical company Biofarma and Padjajaran

University—has recruited 1,620 subjects aged 18-59 years in Bandung, West Java.

 Interim analysis may be done when a certain number of positive cases have arisen in the subject pool, which is

estimated to be reached in January 2021.

 144 Independent analysis is conducted by the Indonesian Food and Drug Monitoring Agency (Badan

PengawasanObat dan Makanan, BPOM) and will grant the Emergency UseAuthorization (EUA) if approved.

 The vaccine is administered in two doses at two weeks apart. Last blood tests to subjects are expected in

December, but may be extended until March to review longer term efficacy and side effects.145 According to

interim



 According to interim data from the trial in Turkey, CoronaVac showed 91.25% efficacy, as only 3 of the 29 people

who were infected during the trial were given the vaccine as oppose to 26 in placebo group.

 This data must be interpreted with caution, however, due to the relatively small number of subjects included in

interim analysis (n=1,322).

 The trial in Brazil reportedly reached a higher number of infected subjects (74 cases), giving an efficacy of “over

50%”, but the detailed result was delayed at the company’s reques

 Sinovac will be the main vaccine to be used by the Indonesian government, with the cost fully covered.

 The first batch of 1.2 million doses of Sinovac vaccines has been delivered into Indonesia on 6 December, with the

second batch of 1.8 million doses expected to arrive in early January.

 The vaccine itself has been approved for limited use in China.

 Similar to other inactivated vaccines, CoronaVac is stable at 4°C storage.

 The vaccine is slated to cost US$30 per dose (see Table 3 for complete list of real-life efficiency characteristics).
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Figure 2. Comparison In Immunogenesis Of Each Vaccine Modalities And Natural Infection Platform



FIGURE 2. COMPARISON IN IMMUNOGENESIS OF EACH 

VACCINE MODALITIES AND NATURAL INFECTION.PLATFORM
 Natural infection, (shown in Figure 1), via ACE2-mediated cellular infection and APC presentation, produces wide variation of 

immunogenicity with multivalent antibodies—shown as red for anti-S, blue for anti-N, and yellow for anti-ORF8; the latter two are less
neutralizing. 

 Inactivated virus enters APC via phagocytosis, mostly utilizes MHC II presentation and also produces multivalent antibodies. 

 Vaccine by Sinovac and Sinopharm uses alum adjuvant While MHC I only presents small peptides of 8-9 amino acids, whole viral 
proteins are shown for simplicity. 

 Protein subunit vaccine produces monovalent anti-S antibodies. 

 Vaccine by Novavax uses saponin adjuvant, to help recruit immune cells and isstimulate innate pattern recognition receptors 
(PRR, not shown), and the S proteins are delivered via nanoparticle (not shown).embedded on nanoparticles.

 Adenoviral vector via episomal DNA expression and mRNAproduced stronger cellular expression of S via MHC I presentation. and
may theoretically lead to more robust cellular immunity e.g. CD8 T cells. 

 Vaccination with booster dose may better induce long-lived plasma cells (LLPC). 

 Comparisons (e.g. number of antibodies, memory cells) are figurative and not quantitative.

 S, spike; N, nucleoprotein; ORF8, open reading frame 8; vRNA, viral RNA; RBD, receptor binding domain; MHC, major
histocompatibility complex; APC, antigen presenting cells; NP, nanoparticle; Ad, adenovirus; mRNA, messenger RNA; LNP, lipid
nanoparticle.
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