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Pleitropism underlies the biological adverse effects induced by medicines.
Drugs and vaccines are two different types of medicinal compounds which hit
biological targets to produce desired beneficial effects. However, the targets
may be expressed at multiple sites and therefore partly underlie some adverse
effect. Vaccines, primarily designed to target immune system B lymphocytes,
are a combination of several immunogens as well as non-immunogenic booster
molecules, each of which harbours the potential to produce distinct biological
effects by gaining access to different and multiple targets in vivo, therefore
compounding the adverse effects.
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Introduction
Human Immunodeficiency Virus/HIV surfaced on science radar
in the eighties decade and exploded on social scene [1]. HIV prostrated
humanity as an uncontrollable Acquired Immunodeficiency
Syndrome/AIDS epidemic engulfed populations across the globe.
The rapidity with which HIV spiralled across the globe remains a
perplexing issue particularly because AIDS is neither air nor water
borne but rather spreads through blood products/sex. Scientists have
not yet found an ideal approach to stem AIDS rampage although
biochemical strategies using anti-retroviral drugs/ARVs form the
basis of AIDS retroviral therapy/ART, currently in practice to limit
viral replication in vivo [2]. More recently, scientists have discovered
that cows have evolved a robust immune system which can generate
large amounts of broad spectrum bioneutralizing antibodies/bNAbs,
effective against survival of several HIV strains [3]. The worth of this
novel strategy as AIDS preventing vaccine will become clear when
clinical trials have been accomplished.
The immunization approach involving injection of vaccines
directly into the blood is a great gift of translational medicine to
humanity albeit it’s become a prickly issue lately [4]. Adverse effects
experienced by some vaccinated individuals have spawned the
vaccine adverse events reporting system/VAERS [5,6]. Vaccines
basically introduce antigenic molecules directly into the blood stream,
designed to raise a humoral immune response from the antibody
producing B lymphocytes [7]. Inherent in this approach is the risk
of introducing cross species transfer of host infectious agents which
have the potential to communicate host disease agents, along with
other chemical components added to boost the immune response
[8]. These biomeds/vaccines suffer from the same drawbacks as other
drugs, primary drawback of both being pleitropic effects [9].

Perspective
Probable causes of adverse effects of medicines involve
pleiotropism. Pleitropic effects occur owing to the fact that a drug
molecule can gain access to a target expressed in multiple sites in vivo
[10]. Whereas a drug is a single molecule, a vaccine is a mixture of
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several molecular components. Therefore the risk of adverse biological
effects is enhanced several fold [11,12]. Dosage is the second issue
common to both types of meds, another potential cause of adverse
effects. Dosage is an issue because all recipients receive the same
dose of a these meds while some patients could be sensitive to higher
doses. However, whereas adverse effects caution is mentioned on
the brochures of drugs, this convention is not followed for vaccines.
Third issue common to both types of meds is genetic sensitivity. Most
doctors try to ascertain before prescribing a drug whether a patient
suffers from sensitivity to any drugs. But this convention is again not
observed during immunizations. Fourth issue pertains to duration of
treatment/exposure to both types of medicines. Whereas drugs are
prescribed for a limited period of infection, vaccines are delivered as
preventive meds against infections acting in vivo over longer periods.
Fifth issue pertains to timing of exposure. Age is relevant issue
while prescribing meds. Whereas separate formulations of drugs are
prescribed for adults or children most vaccines are delivered to babies
during developmental years, age at which potential for adverse effects
is enhanced [13]. Lastly, and most importantly, while the drugs have
to undergo stringent toxicology testing before getting clearance for
use in human beings, vaccines appear not to follow the clearance
protocol applied to other drugs. Had the same stringent checking
been applied to vaccines, VAERS would never have emerged as a
serious issue with legal implications. In case of vaccines, which are
a mixture of several chemical components, there is more to adverse
effects/VAERS than pleiotropism. Vaccinations would be fraught
with the risk of inflammations and a host immune response involving
elaboration of a glut of inflammatory cytokines or hypercytokinemia
[14-17].
Adverse biological effects have a biochemical basis. Cells are
equipped with ‘eyes’ to perceive chemicals/infectious agents in
the form of receptor proteins and enzymatic proteins. Such in vivo
proteins are referred to as targets for extraneous chemicals. The
cellular targets may not be very unique and may be expressed in
multiple tissues. The targets proteins are mediating various functions.
Drugs introduced in vivo can have access to all these targets.
Concentration of these drug molecules in vivo depend upon the dose
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and duration of exposure. Adverse effects are produced when targets
expressed in several tissues are gradually accessed by drugs as a result
of higher concentrations produced over time, disrupting biological
functions of the accessed targets. Vaccines are biomeds, a different
category of ‘drugs’ in the sense that not only do these contain multiple
components, each of which can access a target in multiple sites, but
also produce vaccinogens that eventually ‘target’ B lymphocytes of the
host immune system. Vaccines carry infectious agents that first infect
host cells and then get processed in infected cells to generate novel
immunogenic subunit peptide fragments, eventually displayed on
their surface. The immunogenic peptides of exogenous origin would
then induce the secretion of antibodies, binding or neutralizing,
from the B lymphocytes which would either bind to or neutralize the
infectious agents/immunogen-flagged infected cells [18]. Whereas
this antibody induction strategy is mimicking the response of the
host immune system to natural infections, the non-immunogenic
chemical components of the vaccines, which are most certainly not a
part of the former, access multiple targets in various tissues, especially
in a developing stage, and produce adverse effects associated with
vaccines/VAERS. Apart from this, even the exogenous immunogenic
peptide fragments produced through vaccination maybe a part of the
adverse effects too owing to the fact that the antibodies so generated
could cross the tissue barriers, notably the developing brain and target
some native functional proteins, exposed during development when
the blood tissue barriers are still developing, leading to autoimmune
diseases. Whether Autism can be considered to be autoimmune
VAERS remains a moot point.

Implications
The protocols for testing the toxicology of vaccines should be
made as stringent as that of other drugs intended for human use in
order to minimize VAERS. Age at which vaccinations are started
should be taken into consideration. In particular, the developmental
phase of the nervous system should be avoided in order to prevent
potential long term harmful effects. It would be an inherently better
strategy to develop bioneutralizing vaccines [19-22] which could
be administered, if necessary, at a later age rather than mandatory
preventive vaccine shots at a vulnerable age.

Acknowledgement
This article is dedicated to late Professor KN Sareen, founder of
Biochemistry Department. Punjab University Chandigarh, India.
He was a teacher par excellence who instilled in his undergraduate
students the desire to make meaningful contributions to science.
Financial assistance to publish this article by Mr Sidhant Sharma
(MS), InfoSys, Palo Alto, CA, and (USA) is greatfully acknowledged. I
appreciate the gesture of the Editorial Board of The Open Biochemistry
Journal for a major waiver of publication charges.

2. Arts EJ, Hazuda DJ. HIV-1 antiretroviral drug therapy. Cold Spring Harb
Perspect Med. 2012; 2: a007161.
3. Stanfield RL, Wilson IA, Smider VV. Conservation and diversity in the
ultralong third heavy-chain complementarity-determining region of bovine
antibodies. Sci Immunol. 2016; 1: aaf 7962.
4. Mann DL, Mochly-Rosen D. Translational Medicine: Proceed at your own
risk. Nat Rev Drug Discov. 2013; 12: 327-328.
5. Geier DA, Geier MR. A review of the Vaccine Adverse Event Reporting
System database. Expert Opin Pharmacother. 2004; 5: 691-698.
6. Sukumaran L, McNeil MM, Moro PL, Lewis PW, Winiecki SK, Shimabukuro
TT. Adverse events following Measles, Mumps, and Rubella vaccine in adults
reported to the Vaccine Adverse Event Reporting System (VAERS), 20032013. Clin Infect Dis. 2015; 60: e58-65.
7. University of Oxford. UK. Vaccine ingredients. 2017.
8. Kocourkova A, Honegr J, Kuca K, Danova J. Vaccine ingredients: components
that influence vaccine efficacy. Mini Rev Med Chem. 2017; 17: 451-466.
9. Imming P, Sinning C, Meyer A. Drugs, their targets and the nature and
number of drug targets. Nat Rev Drug Discov. 2006; 5: 821-834.
10. Sun J, Zhao M, Jia P, Wang L, Wu Y, Iverson C, et al. Deciphering signal
pathway networks to understand the molecular mechanisms of Metformin
action. PLoS Comput Biol. 2015; 11: e1004202.
11. Kwok R. Vaccines: The real issues in vaccine safety. Nature. 2011; 473: 436438.
12. Hurley AM, Tadrous M, Miller ES. Thimerosol-containing vaccines and
Autism: a review of recent epidemiologic studies. J Pediatr Pharmacol Ther.
2010; 15: 173-181.
13. Maglione MA, Das L, Raaen L, Smith A, Chari R, Newberry S, et al. Safety of
vaccines used for routine immunization of US. children; a systematic review.
Pediatrics. 2014; 134: 325-337.
14. Yiu HH, Graham AL, Stengel RF. Dynamics of a cytokine storm. PLoS One.
2012; 7: e45027.
15. Schulte W, Bernhagen J, Bucala R. Cytokines in sepsis: potent
immunoregulators and potential therapeutic targets-an updated view.
Mediators Inflamm. 2013; 2013: 165974.
16. Chaudhary H, Zhou J, Zheng Y, Ali MM, McGuire F, Nagarkatti PS, et al. Role
of cytokines as a double-edged sword in sepsis. In vivo. 2013; 27: 669-684.
17. Clarke IA. The advent of the cytokine storm. Immunol Cell Biol. 2007; 85:
271-273.
18. Shcherbakov DN, Bakulina AY, Karpenko LI, Ilyichev AA. Broadly neutralizing
antibodies against HIV-1 as a novel aspect of the immune response. Acta
Naturae. 2015; 7: 11-21.
19. Kwong PD, Mascola JR, Nabel GJ. Broadly neutralizing antibodies and the
search for an HIV-1 vaccine: the end of the beginning. Nat Rev Immunol.
2013; 13: 693-701.
20. Caskey M, Klein F, Nussenzweig MC. Broadly neutralizing antibodies for HIV1 prevention or immunotherapy. New Eng J Med. 2016; 375: 2019-2021.
21. Mascola JR, Haynes BF. HIV-1 neutralizing antibodies: understanding
nature’s pathways. Immunol Rev. 2013; 254: 225-244.
22. Attar N. Better protection against HIV. Nat Rev Microbiol. 2015; 13: 186.

References
1. Gallo RC, Montagnier L. The discovery of HIV as the cause of AIDS. N Engl
J Med. 2003; 349: 2283-2285.

Austin Pharmacol Pharm - Volume 2 Issue 1 - 2017
Submit your Manuscript | www.austinpublishinggroup.com
Gill-Sharma. © All rights are reserved
Submit your Manuscript | www.austinpublishinggroup.com

Citation: Gill-Sharma MK. Underlying Pharmacology of Adverse Effects of Medicines. Austin Pharmacol Pharm.
2017; 2(1): 1010.

Austin Pharmacol Pharm 2(1): id1010 (2017) - Page - 02

