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Plecanatide
Plecanatide (brand name Trulance), is a drug approved by the FDA
for the treatment of chronic idiopathic constipation (CIC)[1] and
irritable bowel syndrome with constipation. Plecanatide is an agonist
of guanylate cyclase-C. Plecanatide increases intestinal transit and
fluid through a buildup of cGMP.[2][3]
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As of January 2017, plecanatide is approved in the United States for
the treatment of chronic idiopathic constipation in adults.[1] The
presence of this condition is determined using the Rome III diagnostic
criteria for chronic constipation which requires that the patient meet
stool frequency, stool consistency, incomplete evacuation, and
straining requirements in addition to not being a likely candidate for
irritable bowel syndrome.[4] The symptoms should also have been
present for at least three of the last six months to establish the chronic
nature of the condition before treatment with plecanatide is
indicated.[4]

Plecanatide has been shown to be safe and effective. It has shown to
be at least equally as effective as its main competitor, linaclotide
(brand name Linzess), but has been shown to have a lower rate of
diarrhea as an adverse drug reaction.[5]

Plecanatide has not been shown to be safe or effective in persons 6
years to 18 years of age.[6] Use of plecanatide by persons under the
age of 6 poses a serious dehydration risk and studies have

Contents

Medical uses

Contraindications

https://en.wikipedia.org/wiki/File:Plecanatide_sequence.svg
https://en.wikipedia.org/wiki/Drug_nomenclature#Trade_names
https://en.wikipedia.org/wiki/Regulation_of_therapeutic_goods
https://en.wikipedia.org/wiki/U.S._Food_and_Drug_Administration
https://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Search.SearchAction&SearchTerm=Plecanatide&SearchType=BasicSearch
https://en.wikipedia.org/wiki/Route_of_administration
https://en.wikipedia.org/wiki/Oral_administration
https://en.wikipedia.org/wiki/Anatomical_Therapeutic_Chemical_Classification_System
https://en.wikipedia.org/wiki/ATC_code_A06
https://www.whocc.no/atc_ddd_index/?code=A06AX07
https://en.wikipedia.org/wiki/Regulation_of_therapeutic_goods
https://en.wikipedia.org/wiki/Prescription_drug
https://en.wikipedia.org/wiki/CAS_Registry_Number
https://commonchemistry.cas.org/detail?cas_rn=467426-54-6
https://en.wikipedia.org/wiki/PubChem#CID
https://pubchem.ncbi.nlm.nih.gov/compound/70693500
https://en.wikipedia.org/wiki/Guide_to_Pharmacology
http://www.guidetopharmacology.org/GRAC/LigandDisplayForward?ligandId=9069
https://en.wikipedia.org/wiki/FDA
https://en.wikipedia.org/wiki/Chronic_idiopathic_constipation
https://en.wikipedia.org/wiki/Irritable_bowel_syndrome
https://en.wikipedia.org/wiki/Agonist
https://en.wikipedia.org/wiki/Guanylate_cyclase_C
https://en.wikipedia.org/wiki/Cyclic_guanosine_monophosphate
https://en.wikipedia.org/wiki/Functional_constipation
https://en.wikipedia.org/wiki/Rome_process
https://en.wikipedia.org/wiki/Linaclotide


DrugBank DB13170 (https://ww
w.drugbank.ca/drug
s/DB13170) 

ChemSpider 28530494 (http://ww
w.chemspider.com/C
hemical-Structure.2
8530494.html) 

UNII 7IK8Z952OK (http
s://fdasis.nlm.nih.go
v/srs/unii/7IK8Z952
OK)

KEGG D09948 (https://ww
w.kegg.jp/entry/D09
948) 

ChEMBL ChEMBL2103867 (h
ttps://www.ebi.ac.uk/
chembldb/index.ph
p/compound/inspec
t/ChEMBL2103867) 

CompTox
Dashboard
(EPA)

DTXSID60196933
(https://comptox.ep
a.gov/dashboard/DT
XSID60196933) 

Chemical and physical data

Formula C65H104N18O26S4

Molar mass 1 681.89 g·mol−1

3D model
(JSmol)

Interactive image (ht
tps://chemapps.stola
f.edu/jmol/jmol.php?
model=CC1C%28%
3DO%29NC2CSSC
C%28C%28%3DO%
29NC%28C%28%3
DO%29NC%28C%2
8%3DO%29NC%28
CSSCC%28NC%2
8%3DO%29CNC%2
8%3DO%29C%28N
C2%3DO%29C%28
C%29O%29C%28%
3DO%29NC%28C
C%28C%29C%29
C%28%3DO%29O%

demonstrated plecanatide can cause death in juvenile mice due to this
dehydrating effect.[6]

Use of plecanatide is also contraindicated in persons who are
suspected of having a mechanical gastrointestinal obstruction.[6]

Plecanatide is a 16 amino acid peptide with the amino acid sequence:

H-Asn1-Asp2-Glu3-Cys4-Glu5-Leu6-Cys7-Val8-Asn9-Val10-Ala11-
Cys12-Thr13-Gly14-Cys15-Leu16-OH 

Is nearly structurally identical to human uroguanylin, apart from the
substitution of Asp3 with Glu3.[7] Disulfide bonds exist between
Cys4 and Cys12, as well as Cys7 and Cys15.[8]

Plecanatide has two important motifs. The first being the acidic
residues Asp2 and Glu3 which modulate the affinity for its receptor in
response to environmental pH.[6][7][9] Simulations predict the optimal
activity of Plecanatide to occur at pH 5, making it suitable for
targeting cells within the proximal intestine, which has a pH of
between 5 and 6.[6] The second is the ACTGC motif (residues Ala11

to Cys15) which is the region responsible for its binding to the
receptor, guanylate cyclase-C.[10]

Plecanatide works as a laxative by drawing water in to the
gastrointestinal tract thereby softening stool and encouraging its
natural passage.

Similar to its endogenous counterpart, plecanatide activates guanylate
cyclase-C on endothelial cells within the gastrointestinal tract.[7] The
activation of guanylate cyclase-C catalyses the production of the
second messenger guanosine 3’,5’-cyclic monophosphate (cGMP)
which leads to the protein kinase A (PKA) and protein kinase G II
(PKGII)-mediated phosphorylation of the cystic fibrosis
transmembrane conductance regulator (CFTR) protein.[11][12] CFTR
is an anion channel and upon activation it will secrete negatively
charged ions, particularly chloride (Cl−) and bicarbonate (HCO3

−) in
to the GI tract lumen.[13][14] This disruption to the electrochemical
gradient is in part rectified by the passive secretion of positively
charged sodium ions in to the lumen and water follows by
osmosis.[13]
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Plecanatide is also known to have an anti-nociceptive effect in animal
models, however the exact mechanism of action is not yet fully
elucidated.[6] It has been suggested that this may be in part to the anti-
inflammatory action of guanylate cyclase-C by its inhibition of pro-
inflammatory cytokines, or through the inhibition of associated
sensory neurons.[15]

As plecanatide acts on receptors present on the apical side of
endothelial cells lining the gastrointestinal tract it is able to impart its
effect without ever entering circulation.[7] As with most orally
ingested peptides, plecanatide is degraded by intestinal enzymes, and
so very little of the active drug enters systemic circulation.[6] Minimal
amounts of the drug are expected to be transported in to the body, and
concentrations of plecanatide and its metabolites are undetectable in
plasma following the recommended dosage of 3 mg.[6][7] It has also
been shown that dosages up to 48.6 mg produced no detectable
concentration of plecanatide in human plasma at any time point after
ingestion.[7]

Plecanatide, branded as Trulance, is manufactured by Synergy
Pharmaceuticals.[16]

Linaclotide, another guanylate cyclase-C agonist

1. "FDA approves Trulance for Chronic Idiopathic
Constipation" (https://www.fda.gov/NewsEvents/Newsroo
m/PressAnnouncements/ucm537725.htm). FDA.gov. U.S.
Food and Drug Administration. Retrieved 20 January
2017.

2. "TRULANCE package insert" (http://content.stockpr.com/s
ynergypharma/files/pages/synergypharma/db/147/descripti
on/03+Plecanatide+label_clean_2017-01-19.pdf) (PDF).
Trulance website. Synergy Pharmaceuticals Inc. 420
Lexington Avenue, Suite 2012 New York, New York
10170. Retrieved 20 January 2017.

3. Thomas RH, Luthin DR (June 2015). "Current and
emerging treatments for irritable bowel syndrome with
constipation and chronic idiopathic constipation: focus on
prosecretory agents". Pharmacotherapy. 35 (6): 613–30.
doi:10.1002/phar.1594 (https://doi.org/10.1002%2Fphar.15
94). PMID 26016701 (https://pubmed.ncbi.nlm.nih.gov/260
16701).

Pharmacokinetics and metabolism

Commercialization

See also

References

https://chemapps.stolaf.edu/jmol/jmol.php?model=CC1C%28%3DO%29NC2CSSCC%28C%28%3DO%29NC%28C%28%3DO%29NC%28C%28%3DO%29NC%28CSSCC%28NC%28%3DO%29CNC%28%3DO%29C%28NC2%3DO%29C%28C%29O%29C%28%3DO%29NC%28CC%28C%29C%29C%28%3DO%29O%29C%28%3DO%29NC%28C%28%3DO%29NC%28C%28%3DO%29NC%28C%28%3DO%29N1%29C%28C%29C%29CC%28%3DO%29N%29C%28C%29C%29CC%28C%29C%29CCC%28%3DO%29O%29NC%28%3DO%29C%28CCC%28%3DO%29O%29NC%28%3DO%29C%28CC%28%3DO%29O%29NC%28%3DO%29C%28CC%28%3DO%29N%29N
https://en.wikipedia.org/wiki/Simplified_molecular-input_line-entry_system
https://en.wikipedia.org/wiki/International_Chemical_Identifier
https://en.wikipedia.org/wiki/Linaclotide
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm537725.htm
http://content.stockpr.com/synergypharma/files/pages/synergypharma/db/147/description/03+Plecanatide+label_clean_2017-01-19.pdf
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1002%2Fphar.1594
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/26016701


4. Rome III : the functional gastrointestinal disorders.
Drossman, Douglas A. (3rd ed.). McLean, Va.: Degnon
Associates. 2006. ISBN 9780965683753.
OCLC 79476570 (https://www.worldcat.org/oclc/7947657
0).

5. "Trulance - FDA prescribing information, side effects and
uses" (https://www.drugs.com/pro/trulance.html).
Drugs.com. Retrieved 2017-10-27.

6. Al-Salama ZT, Syed YY (April 2017). "Plecanatide: First
Global Approval". Drugs. 77 (5): 593–598.
doi:10.1007/s40265-017-0718-0 (https://doi.org/10.1007%
2Fs40265-017-0718-0). PMID 28255961 (https://pubmed.n
cbi.nlm.nih.gov/28255961).

7. Shailubhai K, Comiskey S, Foss JA, Feng R, Barrow L,
Comer GM, Jacob GS (September 2013). "Plecanatide, an
oral guanylate cyclase C agonist acting locally in the
gastrointestinal tract, is safe and well-tolerated in single
doses". Digestive Diseases and Sciences. 58 (9): 2580–6.
doi:10.1007/s10620-013-2684-z (https://doi.org/10.1007%
2Fs10620-013-2684-z). PMID 23625291 (https://pubmed.n
cbi.nlm.nih.gov/23625291).

8. Chang WL, Masih S, Thadi A, Patwa V, Joshi A, Cooper
HS, et al. (February 2017). "+/Min-FCCC mice" (https://ww
w.ncbi.nlm.nih.gov/pmc/articles/PMC5292606). World
Journal of Gastrointestinal Pharmacology and
Therapeutics. 8 (1): 47–59. doi:10.4292/wjgpt.v8.i1.47 (http
s://doi.org/10.4292%2Fwjgpt.v8.i1.47). PMC 5292606 (http
s://www.ncbi.nlm.nih.gov/pmc/articles/PMC5292606).
PMID 28217374 (https://pubmed.ncbi.nlm.nih.gov/282173
74).

9. Hamra FK, Eber SL, Chin DT, Currie MG, Forte LR (March
1997). "Regulation of intestinal uroguanylin/guanylin
receptor-mediated responses by mucosal acidity" (https://w
ww.ncbi.nlm.nih.gov/pmc/articles/PMC20153).
Proceedings of the National Academy of Sciences of the
United States of America. 94 (6): 2705–10.
Bibcode:1997PNAS...94.2705H (https://ui.adsabs.harvard.
edu/abs/1997PNAS...94.2705H).
doi:10.1073/pnas.94.6.2705 (https://doi.org/10.1073%2Fpn
as.94.6.2705). PMC 20153 (https://www.ncbi.nlm.nih.gov/p
mc/articles/PMC20153). PMID 9122260 (https://pubmed.nc
bi.nlm.nih.gov/9122260).

10. Forte LR (November 2004). "Uroguanylin and guanylin
peptides: pharmacology and experimental therapeutics".
Pharmacology & Therapeutics. 104 (2): 137–62.
doi:10.1016/j.pharmthera.2004.08.007 (https://doi.org/10.1
016%2Fj.pharmthera.2004.08.007). PMID 15518884 (http
s://pubmed.ncbi.nlm.nih.gov/15518884).

https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/9780965683753
https://en.wikipedia.org/wiki/OCLC_(identifier)
https://www.worldcat.org/oclc/79476570
https://www.drugs.com/pro/trulance.html
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1007%2Fs40265-017-0718-0
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/28255961
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1007%2Fs10620-013-2684-z
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/23625291
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5292606
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.4292%2Fwjgpt.v8.i1.47
https://en.wikipedia.org/wiki/PMC_(identifier)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5292606
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/28217374
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC20153
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1997PNAS...94.2705H
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1073%2Fpnas.94.6.2705
https://en.wikipedia.org/wiki/PMC_(identifier)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC20153
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/9122260
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1016%2Fj.pharmthera.2004.08.007
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/15518884


Retrieved from "https://en.wikipedia.org/w/index.php?title=Plecanatide&oldid=980153302"

This page was last edited on 24 September 2020, at 22:29 (UTC).

11. Hamra FK, Forte LR, Eber SL, Pidhorodeckyj NV, Krause
WJ, Freeman RH, et al. (November 1993). "Uroguanylin:
structure and activity of a second endogenous peptide that
stimulates intestinal guanylate cyclase" (https://www.ncbi.n
lm.nih.gov/pmc/articles/PMC47797). Proceedings of the
National Academy of Sciences of the United States of
America. 90 (22): 10464–8.
Bibcode:1993PNAS...9010464H (https://ui.adsabs.harvar
d.edu/abs/1993PNAS...9010464H).
doi:10.1073/pnas.90.22.10464 (https://doi.org/10.1073%2F
pnas.90.22.10464). PMC 47797 (https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC47797). PMID 7902563 (https://pubm
ed.ncbi.nlm.nih.gov/7902563).

12. Bijvelds MJ, Loos M, Bronsveld I, Hellemans A, Bongartz
JP, Ver Donck L, et al. (December 2015). "Inhibition of
Heat-Stable Toxin-Induced Intestinal Salt and Water
Secretion by a Novel Class of Guanylyl Cyclase C
Inhibitors" (https://doi.org/10.1093%2Finfdis%2Fjiv300).
The Journal of Infectious Diseases. 212 (11): 1806–15.
doi:10.1093/infdis/jiv300 (https://doi.org/10.1093%2Finfdi
s%2Fjiv300). PMID 25999056 (https://pubmed.ncbi.nlm.ni
h.gov/25999056).

13. Gadsby DC, Vergani P, Csanády L (March 2006). "The
ABC protein turned chloride channel whose failure causes
cystic fibrosis" (https://www.ncbi.nlm.nih.gov/pmc/articles/P
MC2720541). Nature. 440 (7083): 477–83.
Bibcode:2006Natur.440..477G (https://ui.adsabs.harvard.e
du/abs/2006Natur.440..477G). doi:10.1038/nature04712 (h
ttps://doi.org/10.1038%2Fnature04712). PMC 2720541 (htt
ps://www.ncbi.nlm.nih.gov/pmc/articles/PMC2720541).
PMID 16554808 (https://pubmed.ncbi.nlm.nih.gov/165548
08).

14. Park HW, Nam JH, Kim JY, Namkung W, Yoon JS, Lee JS,
et al. (August 2010). "Dynamic regulation of CFTR
bicarbonate permeability by [Cl-]i and its role in pancreatic
bicarbonate secretion". Gastroenterology. 139 (2): 620–31.
doi:10.1053/j.gastro.2010.04.004 (https://doi.org/10.1053%
2Fj.gastro.2010.04.004). PMID 20398666 (https://pubmed.
ncbi.nlm.nih.gov/20398666).

15. Eutamene H, Bradesi S, Larauche M, Theodorou V,
Beaufrand C, Ohning G, et al. (March 2010). "Guanylate
cyclase C-mediated antinociceptive effects of linaclotide in
rodent models of visceral pain". Neurogastroenterology
and Motility. 22 (3): 312–e84. doi:10.1111/j.1365-
2982.2009.01385.x (https://doi.org/10.1111%2Fj.1365-298
2.2009.01385.x). PMID 19706070 (https://pubmed.ncbi.nl
m.nih.gov/19706070).

16. "Plecanatide - brand name list from Drugs.com" (https://ww
w.drugs.com/ingredient/plecanatide.html). Drugs.com.

https://en.wikipedia.org/w/index.php?title=Plecanatide&oldid=980153302
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC47797
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/1993PNAS...9010464H
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1073%2Fpnas.90.22.10464
https://en.wikipedia.org/wiki/PMC_(identifier)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC47797
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/7902563
https://doi.org/10.1093%2Finfdis%2Fjiv300
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1093%2Finfdis%2Fjiv300
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/25999056
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2720541
https://en.wikipedia.org/wiki/Bibcode_(identifier)
https://ui.adsabs.harvard.edu/abs/2006Natur.440..477G
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1038%2Fnature04712
https://en.wikipedia.org/wiki/PMC_(identifier)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2720541
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/16554808
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1053%2Fj.gastro.2010.04.004
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/20398666
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1111%2Fj.1365-2982.2009.01385.x
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/19706070
https://www.drugs.com/ingredient/plecanatide.html


Text is available under the Creative Commons Attribution-ShareAlike License; additional terms may apply. By using this
site, you agree to the Terms of Use and Privacy Policy. Wikipedia® is a registered trademark of the Wikimedia
Foundation, Inc., a non-profit organization.

https://en.wikipedia.org/wiki/Wikipedia:Text_of_Creative_Commons_Attribution-ShareAlike_3.0_Unported_License
https://foundation.wikimedia.org/wiki/Terms_of_Use
https://foundation.wikimedia.org/wiki/Privacy_policy
https://www.wikimediafoundation.org/

