
Green remedy for hypertension from ICAR-CMFRI

Seaweeds are fast growing and potent ia l ly  renewable 

resources tha t are currently  being explored as novel 

and sustainable sources o f  com pounds fo r  both 

pharmaceutical and nutraceutical applications. One of 

the  predominant oceanic flora, these invaluable marine 

herbs are considered as a prolif ic  source o f bioactive 

compounds as they  are able to  produce a great variety 

o f  secondary m etabolites characterized by a broad 

spectrum o f extraord inary medicinal properties. Lately 

the  use o f  seaweeds fo r  the  deve lopm ent o f  new 

products as well as a source fo r  obta in ing high-added 

value com pounds has a ttracted the  food and 

pharm aceutica l industries. ICAR-Central M ar ine  

Fisheries Research Ins t i tu te  (CMFRI), Kochi devoted its 

research programme fo r  the  deve lopm ent o f promising 

bioactive molecules fo r  human health and medication 

from  seaweeds.

Bioactive pharmacophore leads from  seaweeds were 

used to  develop CadalminTMAHe, which can be 

administered to  regulate clinical indicators leading to  

pathophys io logy th a t  results in hypertension. 

Hypertension is one o f  the  risk factors fo r  strokes, heart Sea weed
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attacks, heart fa ilure, and arterial aneurysm, and is a 

leading cause o f chronic kidney fa ilure. A search fo r 

safer and effective alternatives to  synthetic drugs to  

combat hypertension led scientists to  investigate into 

seaweeds, fo r  valuable secondary metabolites, which 

are anti-hypertensive in nature, and could o ffe r relief 

from  hypertension.

Cardiovascular disease is te rm ed as the leading cause of 

deb ility  and premature death globally and hypertension 

as the most prevalent tr igger fo r  cardiovascular diseases. 

Angiotensin-I-converting enzyme (ACE-I) in the  rennin 

angiotensin aldosterone system displayed an im portan t 

part in the m odulat ion o f  high blood pressure and 

card iovascular func t ion . It converts the  inactive 

doctapep t ide  angiotensin-I (Ag-I) in to  the  po ten t 

vasoconstricting octapeptide angiotensin-II (Ag-II), which 

potentia lly  narrows the opening o f a blood vessel lumen 

and increases vascular resistance. Synthetic drugs are 

used to  manage blood pressure levels in hypertensive 

patients. The continuous use o f  the  synthetic drugs is 

often associated w ith  undesirable side effects, such as 

liver tox ic ity  and adverse gastrointestinal symptoms. 

Therefore, the search fo r  food-based or naturally derived 

anti-hypertensive inh ib itors are o f  immense appeal and 

functional food products could likely perform the necessity. 

D ietary ingestion o f  seaweeds has been shown to  

decrease hypertensive complications in humans and also 

has strong antioxidant properties.

CadalminTMAHe contains 100% natural marine bioactive 

ingredients f rom  selected seaweeds. The active 

principles o f  th is  product e ffective ly  inh ib it  various 

mediators, which are responsible to  cause hypertension 

through various metabolic pathways. CadalminTMAHe 

blocks angiotensin converting enzyme th a t converts 

angiotensin I to  angiotensin II. Decreased production 

o f angiotensin II enhances natriuresis, lowers blood 

pressure, and prevents remodeling o f  smooth muscle 

and cardiac myocytes. The bioactive ingredients in the 

nutraceutical p roduct e ffectively modulate the  serum 

level o f  ox idat ive  stress m arker n it r ic  oxide, lip id 

peroxidase and the  p o te n t vasoconstr ic to r  

angiotensin-II. Additionally, the formulation increases the 

serum level o f v itam in E. Angiotensin II also has a direct 

vasoconstr ic t ive  e ffect, which increases blood 

pressure, and promotes inflammation and remodeling of 

card iovascular system, leading to  th rom bos is  or 

ventricular hypertrophy. The product regulates increased 

n itr ic  oxide level in endothelia l cells and maintains the 

normal vasod ila t ion  o f  the  pu lm onary  a rteria l 

hypertension.

Animal model anti-hypertension experiments showed that 

active principles effectively decreased the angiotensin-II 

levels in the  cadm ium ch loride (CdCl2) induced 

hypertension in rats. Serum nitric oxide, lipid peroxidase 

and angiotensin-II levels were significantly decreased in 

hypertension affected group treated by CadalminTMAHe. 

In CdCl2 plus CadalminTMAHe group serum NO level has 

been significantly regulated upto  8.5 ^g /dL  at 100 m g / 

kg body w eight and 9.00 ^g /dL  at 200 mg/kg body 

weight compared to  diseased group (13.06 ^g/dL  at 100 

and 200 m g/kg body weight) and positive contro l group 

(9.17 ^g /dL  at 100 and 200 mg/kg body weight). The 

serum lipid peroxidase level in CdCl2+ CadalminTMAHe 

group was comparatively lesser 181.95 ^g/dL  at 100 m g/ 

kg body w eight and 179.58 ^g /dL  at 200 mg/kg body 

w eight than diseased group (307.45 ^g /dL  at 100 and 

200 mg/kg body weight) and positive contro l group 

(186.08 ^g /dL  at 100 and 200 m g/kg body weight). The 

serum angiotensin-II level in CdCl2 + CadalminTMAHe group 

were  comparative ly  lesser 0.205 pg/mL at 200 mg/kg 

body weight than the  diseased group (0.432 pg/mL at 

200 m g/kg body weight) and positive control (0.211 pg/ 

mL at 200 m g/kg  body weight). Additionally, the  serum 

v itam in  E level were comparative ly  greater (0.23 ^ M /  

mg at 100 and 200 mg/kg body weight) than the diseased 

group (0.08 ^ M /m g  at 100 and 200 m g/kg body weight) 

but comparable w ith  the  positive contro l group (0.20 

^ M /m g  at 100 and 200 m g/kg body weight).

This vegetarian product w ith  its therapeutic  values has a 

prom is ing  consumer appeal and m arke t po ten t ia l
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especially fo r  large vegetarian population in India and 

abroad. The unique biochemical engineering techniques 

adopted to  retain the  ant id iabe tic  activ it ies in 

preparation o f Cadalmin^“ AHe assures higher shelf life. 

The product is safe from  toxic ity studies on experimental 

subjects.

Preclinical tr ia ls showed no tox ic ity  related significant 

changes in renal or hepatic funct ion, hematological 

indices and serum b iochemical parameters in 

experimental subjects. The results demonstrated a lack 

o f test substance-related general organ or systemic 

tox ic ity  and hypertensive disorders fo l lo w in g  oral 

adm in istration at a dose as high as 2000 m g/kg /d . 

Cadalmin™Antihypertensive extract has no side effects 

(LD^jj> 4000 m g/kg  BW) as proved from  preclinical and 

acu te /longterm  chronic toxic ity studies on experimental 

subjects.

Time dependent shelf life studies were conducted to  

identify  changes in b ioact iv ity  profile  o f  the  product in 

an accelerated shelf-life study, which revealed tha t no 

sign ificant reduction o f  anti-angiotensin  converting 

enzyme-1 activit ies and content o f active principles of 

the  fo rm u la t ion  a fte r end o f study period. This product 

is available in encapsulated fo rm  and is to  be used 

orally. Large scale extraction o f  active principles from  

raw materia l was optim ized in a fac to ry  unit.

Sixth nutraceutical product from ICAR-CMFRI
Cadalmin™ Antihypertensive extract (Cadalmin™AHe) is 

the sixth in the series o f nutraceutical products and fif th  

from  seaweeds from  ICAR-CMFRI. Earlier, the  Institute

has developed and commercialized fo u r  nutraceutical 

products from  seaweeds and one product from  green 

mussels. 'Cadalmin™Green A lga l ex trac t 

(Cadalmin™GAe)' and 'A n t id iabe t ic  ex trac t 

(Cadalmin™ADe)' were developed from  seaweeds as 

green a lterna tives to  syn the tic  drugs to  combat 

rheum atic  a r th r i t ic  pains and type-2  diabetes 

respectively. 'Cadalmin^'^ Antihypercho les te ro lem ic  

extrac t (Cadalmin™ ACe)' and 'Cadalmin™  

Antihypothyro id ism  extract (Cadalmin^'^ATe)'to combat 

dyslipidemia and hypothyroid ism respectively are o ther 

tw o  nutraceutical products from  seaweeds which were 

commercia lised to  a b iopharm aceutica l company. 

'Cadalmin™green mussel extract (Cadalmin™GMe)  is 

the nutraceutical product which was developed from  

green mussel to  combat arthrit is.

The rich diversity o f  seaweeds represents an untapped 

reservo ir o f  b ioactive  com pounds w ith  valuable 

pharmaceutical and biomedical use. Seaweed has long 

been part o f the  trad it iona l d ie t o f coastal communities. 

Various nutraceutical o rfunc t iona lfood  supplements and 

biomedical products from  seaweeds provide a myriad of 

benefits fo r  human health and m ult ip le  life th reaten ing  

diseases. ICAR-CMFRI is the  pioneering marine research 

ins t itu te  to  w o rk  in the  f ro n t ie r  area o f marine 

b iop rospec t ing /b ioac t ive  m olecule discovery from  

seaweeds and deve lopm ent o f  high value nutraceutical 

productsasdietarysupplementsand health management 

against various lifestyle diseases.

In 2014, p roduction o f seaweeds through maricu lture  

(44% of all aquaculture) was estimated at about 27 million 

tons w et weight, registering annual growth  rate o f 8% 

and valued at 7 b il l ion  US$ (FAO 2016). Seaweed 

mariculture in India remained in experimental tr ials until 

recently. World seaweed production through mariculture 

is expecting an increase o f 9.8 mill ion tons by the  year 

2025.

ICAR-CMFRI is in the  process o f developing more health 

products from  the underutil ized seaweeds. The institute 

is also in the  process o f standardizing and prom oting  

seaweed fa rm ing  all a long the  Indian coasts as a 

l ivelihood option  fo r  the  coastal communities. This is 

expected to  compensate fishermen during lean seasons.

Cadalmin^“  AHe was released by Dr Trilochan 

Mohapatra, Secretary, DARE and DG, ICAR on 25 May 

2019. The product is ready fo r  out-l icensing to  the 

pharmaceutical/biopharmaceutical company.

e-mail: director.cmfri@icar.gov.in
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