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ABSTRACT:

There are numerous types of opioid receptors and endogenous opioids present in the brain.
There are other types of opioid receptors, including subtypes of I-' and K
(ethylketocyclazocine), as well as I-' (selective for morphine-like ligands), /) (enkephalins),
and K (ethylketocyclazocine). The enkephalins, 3-endorphin and related substances, and the
dynorphins are the three main classes of endogenous opioid peptides, with each subclass
having its own unique origins and distributions in the brain. One common misconception
holds that all of the major ligand classes are equally selective for all of the key receptor types.
A strong affinity for the I-' receptor is found in 3-endorphin, while 1j receptors are targeted by
enkephalins and K receptors by dynorphin. However, it is doubtful that the action of any of
these ligands in vivo is restricted to one form of receptor alone, given they all have high
affinity for more than one receptor type, and their extensive eNS distribution. This seems to
be especially true of the dynorphins, a family of peptides that evolved from the prodynorphin
precursor (proenkephalin B). Many members of this endogenous opioid class interact with
high affinity with all three of the major opioid receptor types in the brain, unlike the
enkephalins and the endorphins. The fact that they are not analgesic in the brain, though they
might be in the spinal cord, makes them practically uniqgue among endogenous opioids.
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INTRODUCTION:

Here, we sum up all we know about the dynorphins' physiology, pharmacology, and
behaviour. Since the first dynorphins to be identified (1) and now the best characterised are
the 17-amino-acid peptide dynorphin A(2-5) and its 13-amino-acid fragment dynorphin A(6),
they will receive special attention. This review places more weight on data than analysis due
to the sheer volume of research that are relevant to the topic and the limited space available
for presentation.

In Vivo Effects of Dynorphin

BRAIN The ability to provide analgesia in mammals is a hallmark of opioid agonists.
However, dynorphin's lack of analgesic effect when injected into the mammalian brain stands
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out. This finding has been validated in other research facilities (7). Very high dosages of
dynorphin (8) or specific types of tests have been used in the cases where analgesia was noted
(9). Since dynorphin can have a number of motor effects in animals (see further down), it is
often required to perform a test for analgesia that does not necessitate the animal's movement,
such as vocalisation.

Regulation of prodynorphin processing may also be used to activate the modulatory effects of
dynorphin. Some studies suggest that prodynorphin, rather than proenkephalin, is a source of
the latter opioid in certain regions of the brain. This dynorphin precursor also contains
multiple leucine-enkephalin sequences (10, 11). In this way, the processing steps might
directly adjust the ratio of enkephalin to dynorphin in a specific brain region.

Modulatory effects of dynorphin could be activated via regulation of prodynorphin
processing as well. Some research suggests that prodynorphin, and not proenkephalin, is the
source of the latter opioid in specific brain areas. Multiple leucine-enkephalin sequences are
present in this dynorphin precursor (12, 13). Thus, the processing steps may directly affect
the enkephalin to dynorphin ratio in a targeted brain region.

Dynorphin, like other opioids, has been proven by multiple researchers to reduce both blood
pressure and heart rate (46-48). Some of these research involved the intracerebroventricular
injection of dynorphin-(1) or dynorphin-(13), respectively. Dynorphin-(), when administered
intravenously, has been shown to augment the effect of morphine on these variables, as
reported by Kiang & Wei (14).

However, depending on the place of injection, opioid agonists were shown to either boost or
decrease these parameters in a research in which they were administered into the ventral
lateral medulla (15). Injecting morphiceptin, DADLE, /3-endorphin, or dynorphin into the
pressor regions consistently reduced blood pressure and heart rate, whereas injecting into the
depressor regions consistently increased these parameters.

Respiratory depression is one of the most well-known and unwelcome consequences of
morphine and other opioid agonists. In morphine-naive animals, dynorphin-(1-13) increased
the decrease of respiratory function caused by morphine (16), whereas in morphine-tolerant
animals, it antagonised the impact of morphine.

Dynorphin levels are also altered by chronic stress. Millan et al (17) reported that chronic
pain resulted in increases in dynorphin in anterior pituitary, thalamus, and spinal cord. Faden
et al (18, 19) found that immunoreactive dynorphin levels in the spinal cord rose following
local injury, with the increases limited to the site of the injury and correlated in magnitude
with the severity of the injury. Specificity of the effect was suggested by the lack of changes
in enkephalin levels.

IN VITRO EFFECTS OF DYNORPHIN:

Similar to other opioids, dynorphin modulates neuronal activity throughout the central
nervous system. The hippocampus is one of the most thoroughly investigated brain regions
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due to the availability of in vitro and in vivo study models. Researchers have shown that
dynorphin-(1-17) has excitatory and inhibitory effects on both spontaneous and evoked
activity, and these effects have been shown to be reproducible regardless of pretreatment (20,
21).

Naloxone is commonly used to counteract these effects, while other researchers have shown
that inhibition is maintained. There is some evidence that jL and 8 receptors are responsible
for the excitatory effects, whereas K receptors are responsible for the inhibitory ones (22).

MOLECULAR BASIS OF DYNORPHIN'S ACTION:

The p, B, and K opioid receptors (morphine, eokephalin, and ethylketocyclazocine,
respectively) have been identified as separate classes of opiate receptors in the brains of
mammals. Dynorphin- (1-17) and -(1-13) serve as K agonists in the ileum and potentially the
spinal cord of the guinea pig, as was previously discussed. However, unlike K agonists, their
effect in the brain is more nuanced, and they can modulate the analgesia generated by other
opioids despite not being analgesic themselves.

Inhibition of adenylate cyclase (23), calcium and potassium ion channels, and
polyphosphoinositide (PI) turnover (24) have all been linked to GTP-binding proteins,
indicating yet another putative second messenger for opioid action. Effects of dynorphin on
calcium levels could indicate activity via the Pl system, which is hypothesised to have a role
in intracellular calcium mobilisation (25). While some preliminary research is consistent with
the idea that opioids affect PI turnover, more definitive data is needed.

SUMMARY AND CONCLUSIONS:

Dynorphins, like other opioids, are involved in a wide range of physiological processes,
including the management of pain, the control of movement, the maintenance of blood
pressure and heart rate, the maintenance of normal body temperature, the regulation of
metabolism, the regulation of feeding behaviour, the maintenance of hormonal balance, and
the reaction to shock or stress. While most opioids have their own effects, the dynorphins are
remarkable, if not unique, in that they commonly influence the action of other opioids.
Therefore, they do not produce analgesia in the brain, but instead inhibit it in unaccustomed
animals while enhancing it in tolerant ones. On their own, they do not significantly alter body
temperature or breathing, but they do augment the rapid effects of morphine on these
processes. They help reduce stroke risk in a way that is similar to opioid antagonists rather
than agonists.

The dynorphins bind to all three of the primary opioid receptor types in the brain, J.L, 5, and
K, with a slight preference for K sites, which is consistent with their wide range of
physiological effects. Although these sites have been labelled "non-opioid" due to their
sensitivity to des-Tyr fragments of dynorphin and/or insensitivity to naloxone, they appear to
interact with other physiologically important sites. While binding of dynorphin to a second
messenger system has not been definitively linked, various possibilities exist.

757 |Page

= A JFANS

P
lw International Journal of

~ o1
S Pistratior Scientists



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

ISSN PRINT 2319 1775 Online 2320 7876

Research paper (CRANVA NN RIS ENCa MU GC CARE Listed ( Group -1) Journal Volume 11, S Iss 4 ,2022

REFERENCE:

1.  Martin, W. R., Eades, C. G., Thompson, J. A., Huppler, R. E., Gilbert, P. E. 1976. The
effects of morphine and nalorphine-like drugs in the nondependent spinal dog. J.
Pharmacal. Exp. Ther. 197:517-32

2. Lord, J.A.H., Waterfield, A. A., Hughes, J., Kosterlitz, H. W. 1977. Endogenous opioid
peptides: multiple agonists and receptors. Nature 267:495- 99

3. Schulz, R., Wuster, M., Herz, A. 1981. Pharmacological characterization of the €-
opiate receptor. J. Pharmacal. Exp. Ther. 216:604-6

4.  Grevel, J. T., Sadee, W. 1983. An opiate binding site in the rat brain is highly selective
for 4,5-epoxymorphinans. Science 221:1198-1201

5. Nishimura, S. L., Recht, L. D., Pasternak, G. W. 1984. Biochemical characterization of
high-affinity 3H-opioid binding. Further evidence for mu, sites. Mal. Pharmacal. 25:29-
37

6. Loew, G., Keys, C., Luke, B., Polgar, W., Toll, L. 1986. Structure-activity studies of
morphiceptin analogs: receptor-binding and molecular determinants of @-affinity and
selectivity. Mal. Pharmacal. 29:546-53

7.  lyengar, S., Kim, H. S., Wood, P. L. 1986. Effects of K opiate agonists on
neurochemical and neuroendocrine indices: evidence for K receptor subtypes. J.
Pharmacal. Exp. Ther. 238:429-36

8.  Rossier, J. 1982. Opioid peptides have found their roots. Nature 298:221-22

9.  Chavkin, C., James, 1. F., Goldstein, A. 1982. Dynorphin is a specific endogenous
ligand of the K receptor. Science 215:413-15

10. Garzon, J. G., Sanchez-Blazquez, P., Gerhart, J., Loh, H. H., Lee, N. M. 1984.
Dynorphinl-13: interaction with other opiate ligand bindings in vitra. Brain Res.
302:392-96 I1.

11. James, I. F., Goldstein, A. 1984. Sitedirected alkylation of multiple opioid receptors. 1.
Binding selectivity. Mol. Pharmacal. 25:337-42

12. Khachaturian, H., Lewis, M. E., Schafer, M.K.-H., Watson, S. J. 1985. Anatomy of the
CNS opioid systems. Trends Neurosci. 8:111-19

13. Friedman, H. J,, Jen, M. F., Chang, J. K., Lee, N. M., Loh, H. H. 1981. Dynorphin: a
possible modulatory peptide on morphine or j3-endorphin analgesia in mouse. Eur. J.
Pharmacol. 69:351-60

14. Young, E. A, Walker, J. M., Lewis, M. E., Houghten, R. A., Woods, J. H., Akil, H.
1986. eHjdynorphin A binding and K selectivity of prodynorphin peptides in rat,
guinea-pig and monkey brain. Eur. J. Pharmacal. 121:355-65

758 |Page

e I JIFAN
l%/ |nt;!;tionul Jou.-no§

or Berer —mociation of Fooa
S Pistratior Scientists




15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Research paper (CRANVA NN RIS ENCa MU GC CARE Listed ( Group -1) Journal Volume 11, S Iss 4 ,2022

IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES

ISSN PRINT 2319 1775 Online 2320 7876

Lee, N. M., Smith, A. P. 1 980. A protein-lipid Model of the opiate receptor. Life Sci.
26:459-64

Law, P. Y., Koehler, J. E., Loh, H. H. 1 98 1 . Demonstration and characterization of
opiate inhibition of the striatal adenylate cyclase. 1. Neurochem. 36: 1 834-46

Frey, E. A., Kebabian, J. W. 1984. A ,..-opioid receptor in 731 5C tumor-tissue
mediates inhibition of immunoreactive prolactin-release and adenylate-cyclase activity.
Endocrinology 1 15: 1797- 1 804

ott, S., Costa, T., Wuster, M., Hietel, B., Herz, A. 1986. Target analysis of opioid
receptors Eur. J. Biochem. 1 55:621-30

Koski, G., Streaty, R. A., Klee, W. A. 1982. Modification of sodium-sensitive GTPase
by partial opiate agonist: an explanation for the dual requirement for Na+ and GTP in
inhibitory regulation of adenylate cyclase J. Biol. Chem. 257: 14035-40

Sasaki, K., Sato, M. 1987. A single GTP-binding protein regulates K+ channel coupling
with dopamine, histamine and acetylcholine receptors. Nature 325:259-62

Hescheler, J., Rosenthal, W., Trautwein, W., Schultz, G. 1987. The GTPbinding
protein, Go, regulates neuronal calcium channels. Nature 325:445-47

Nakamura, T., Ui, M. 1985. Simultaneous inhibition of inositol phospholipid
breakdown, arachidonic acid release and histamine secretion in mast cells by islet
activating protein, pertussis toxin. J. Bioi. Chern. 260:3584-88

Cockcroft, S., Gomperts, B. D. 1985. Role of guanine nucleotide binding proteins in the
activation of polyphos phoinositide phosphodiesterase. Nature 3 14:535-37

Berridge, M. J., Irvine, R. F. 1984. Inositol triphosphate, a novel second messenger in
cellular signal transduction. Nature 312:315-18

Abood, M. E. 1986. Molecular mechanisms of opioid action. PhD thesis. Univ. Calif.
San Francisco

759 | Page

o0 JEFAN
l%} |nt;!;xtionul Jou.-no§

or Berer —mociation of Fooa
S Pistratior Scientists




