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THE CENTENNIAL OF RENIN DISCOVERY 
(From Kidney to Endothelium) 

Homobono B. Calleja, MD** 

Ladies and Gentlemen of the 12 th ASEAN Congress of Cardiology, 

"Failure ca11 destroy research teams; 
success is 110 less da11gero11s 

--- it 11111st be shared." 
Pierre Covol 
Joel Menard, 1991 

Today we are assembled for the 12th ASEAN Congress of Cardiology, the 3rd for Manila and the Jst 

Keynote Lecture. 
By definition a keynote is the first and fundamental tone of a scale. Verily, l have chosen to start the 

proceedings of this Congress with a gentle reminder that this year 1998 is the "Centem1ial of Renin Discovery." 
Before l take you to a refreshing walk into the corridors of medical history let me thank the organizing 

committee of this Congress for innovating a Keynote Lecture and for vesting me the task of cutting the ribbon in a 

manner of speaking. First, let me take you to the recent past. 

The French Connection (1968-1970) 
(Purified human renin) 

In 1968 hvo young French medical residents, Pierre Corvo! and Joel Menard, met at Broussais Hospital in 
Paris1

. Again, tl1ey met at tl1e National lnstih1te ofHenlth, Bethesda, Maryland in 1970. Upon returning to Paris in 
th1. early 70s they joined the Vascular Pathology and Renal Endocrinology of College de France to pursue their 
search for a purified human rcnin. 

In 1975 Menard and Corvo! took a purified hog renin from their laboratory to Cleveland to see the 
masters, Goldblatt and Haas. Haas prepared the dilutions while Goldblatt already 80 years old injected his dogs. 

Going back to Paris good luck blessed them vvith 7 patients with renin-secreting htmors. With their 
experience in renin purification of hog kidney tl1ey were able to purify human renin 19792

. Separately Haas and 
Inagam'3 in 1978 purified rcnin from human cadaver kidneys. Both renins had tl1e same physiochemical, 
enzymatic and immunological properties. Lnter the sh-uch1re of the humm1 renin gene was reported by 3 separate 
investigators, Hardman et al in 19834 and Hubarl et a15 and Miyazaki etnl6 in 1985. 

Thus, lhe search for n purified human renin which eluded many an investigator since became associated 
with renal hypertension has come to a successful finish. The nwdirnl residents Corvo! and Menard turned serious 
renin investigutors made success through friendship nnd te,1111 effort of brains of varied nationalities. Indeed, they 
shared their success' 
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The Cleveland Group (1930-1960) 
(Renin to Angiotensin II) 

In 1916 Harry Goldblatt was a surgical resident in Cleveland.7 He observed a kidney operation with a 
diagnosis of kidney tumor. The tumor removed turned out to be a horseshoe kidney and the only kidney. The 
patient died of uremia but no hypertension. The unfortunate experience prompted him to hypothesize that "no 
kidney, no hypertension". In 1928 after having performed a good number of autopsies on hypertensive patients 
as a pathologist he became serious in producing hypertension in trained conscious dogs. He developed the 
famous Goldblatt silver clamp that he used to clip the renal artery of his canine friends. In 1934 his paper entitled 
"Studies in experimental hypertension. The production of persistent elevation of systolic blood pressure by 
means of renal ischemia" was published in the Journal of Experimental Medicine.8 In 1953 Goldblatt and his co
workers Lamfrom and Haas9 produced purified long renin which was shared freely to many renin investigators 
arourn.l the world. 

In 1939 the presser substance from the kidney was identified separately by Page and Helmer10 in 
Cleveland Clinic and Braun-Menendez and Fasciola11 in Buenos aires in the Houssay laboratory. They 
demonstrated the enzymatic nahue of renin and the presser agent was called angiotonin by Page and 

hypertensin by Braun-Menendez. In 1958 while I was a Fellow in Cleveland Clinic, Page and Braun-Menendez 
met in a cocktail party and in a rare display of statesmanship agreed to call the presser peptide "angiotensin". 
Indeed, a Solmonic decision of some sort! 

Meanwhile in 1951 Skeggs et al2 isolated and sequenced the decapeptide angiotensin I (Ang I) and 
purified the hypertensin converting enzyme. Shortly thereafter in 1957 Bumpus, Schwarz Page13 of Cleveland 

Clinic synthesized angiotensin II (Ang II). 

The Finnish - Swedish Combination (1896 -1898) 
(Kidney extract to renin) 

Robert Adolph Annand Tigerstedt graduated in 1nedicine at the University of Helsinki14 in 1880. In 1881 

he was appointed demonsb·ator in Experimental Physiology at the Karolinska Institute, Stockholm, Sweden. Five 
years later in 1886 he became Professor of Physiology. He built a physiology laboratory designed after Ludwig's 
laboratory in Leipsig, Germany that he visited in 1881. The observations of Richard Bright in 1824 linking the 
nephritic kidney to hypertension and left ventricular hyperh·ophy stimulated Tigerstedt to look for the renal 
pressor. Indeed, the introduction to his work mentioned Bright's observation thus, "as far as we know, no one has 
yet investigated to what extent a substance influences the circulatory organs from the kidneys. In view of the 
intimate connection between some renal and cardiac diseases, it seemed possible to investigate the presence of 

such a substance". 
Around the middle of the 19th century, watery exh·acts from extirpated organs specially testis and ovary 

of experimental animals became available through the pioneering efforts of Brown-Seguard1s. Brown-Seguard 
proposed the theory that "many organs dispense substances into the blood which are not ordinarily waste 
products but have specific functions such that a deficiency of any one of these "Chemical messengers" would 
result in certain disease states". The story is told that on June 1, 1889, the 72 year old Brown-Seguard announced 

to the Society of Biology of Paris that he had given himself subcutaneous injection of guinea pig testicular extract 

during the past 2 weeks. In his own words, "I have regained my vigor and all my h·oubles have completely 

disappeared." That same year more than 12,000 physicians were injecting testicular exh·act to their patients. 
I surmise Tigerstedt still in his prime was not carried away by the success of Brown-Seguard but for a 

different rational he thought an extract from the kidney could give him the appropriate medium for his research. 
Verily, he went on to work with his medical student, Per Bergm.an, with the following hypothesis, "a blood 

pressure raising substance is formed in the kidneys and passed into the blood". 
Applying the Brown-Seguard process of producing organ exh·acts the 2 investigators homogenized fresh 

rabbit kidney in saline, centrifugated it and injected the supernatant fluid into other rabbits. The result was a 
presser effect with increase in blood pressure in the recipient rabbits. For the sake of brevity, the pressor 

substance was called "renin". 
Extending their investigations further Tigerstedt and Bergman made the following observations 

regarding the nature of renin: 
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1. renin is present in the renal vein but not in the renal artery,
2. renin is very potent; a small fraction of the extract will raise the blood pressure by 25 to 50 percent,
3. renin is water soluble, nondialysable and heat labile,
4. renin can be extracted from the cortex but not from the medulla.

In 1898 the discovery of renin was published in a book with the title "Niere and Kreislauf" (Kidney and 

Circulation) with Robert Tigerstedt and Per Bergman as authors. Tigerstedt wrote a book entitled "Textbook of 
Human Physiology" while he was still in Karolinska Institute. This book was published in 5 languages with 10 

editions over a period of 26 years. At age 48, Tigerstedt returned to Finland to chair the Deparhnent of Physiology 
at the University of Helsinki. He retired at 65. In his retirement he wrote a book of 1500 pages entitled, "The 
Physiology of Circulation" which he called his magnum opus. 

Tigerstedt died in 1923 and Per Bergman who became a general practitioner in Malmo, Sweden died in 
1957. Ren.in laid in fallow for 30 years until Goldblatt started to train his friendly canines for his experiments. 

In 1980, Furchgott and Zawadzki discovered the obligatory role of the endothelial cells in the relaxation 
of arteriolar smooth muscle.16 This led to the discovery of the endothelium derived relaxating factor (EDRF) now 
known as nitric oxide (NO)17

• The years tl1at followed established the linkage of the renin-angiotensin system 
(RAS) with the endothelium and cardiovascular disease. The discovery of renin 100 years ago put us in the 
superhighway of RAS and kallikrein-kinin system (KKS). The renin of the kidney has reached the ubiquitous 

which is now recognized not only as "marker" but also as "maker" of cardiovascular disease (Figure 1). 

Figure 1. Kidney and endothelium interaction through renin-angiotensin system (RAS). 

RAS 

Kidney ------ Endothelium 

A high renin profile has been shown as an independent predictor of myocardial infarction (MI) regardless 
of cholesterol, smoking or fasting plasma glucose18

. Several clinical trials in the past 2 decades have demonsh·ated 
reduced risk of MI and sudden death in patients witl1 coronary artery disease (CAD) and left ventricular 
dysfunction with the use of angiotensin-converting enzyme (ACE) inhibitors. Endotl1elial dysfunction is the 

common pathway of hypertension and atherosclerosis. 
Additionally, Ang II is involved in the transcription of multiple genes for cell growth, atherogenesis, 

fibrinolysis, thrombosis, extracellular mah·ix and hypertrophic markers.19 Hence, ACE inhibitors because of their 
proven superior cardioprotective ath·ibutes can be called transcription-modulating agents. Theoretically at least 
this label can be shared by Ang II receptor blockers. 

In the last decade renin inhibitors enalkiren20
,
21 and zankiren22 were given to young healthy men on low 

salt diet and compared to ACE inhibitors. The renin inhibitors and Ang II receptor blockers produced the same 

renal blood flow response exceeding that of ACE inhibitors captopril, lisinopril and ramipril2°. 
RAS has been aptly described by Johnston21 to be composed of 3 systems (Table 1): 1) a circulating 

(hormonal) system, 2) a tissue (interstitial) autocrine/paracrine system, and 3) a cellular or intracrine 
(inh·acellular) system. 

Table I. The three (3) integrals of the renin-angiotensin system (RAS). 

l) A circulating (hormonal) system

2) A tissue (interstitial) autocrine/ paracrine system

3) A cellular or intracrine (intracellular) system
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Messenger RNA (mRNA) of the system has been identified in the heart, blood vessels, kidney, and 
adrenals. Ang I and Ang II with its receptors have been demonsh·ated in these tissues. ACE is attached to cells 
and does not circulated in the plasma. Angiotensionogen is constitutively secreted by hepatocytes, adipocytes 
and astrocytes. It is the only known naturally occurring subsh"ate of renin and released as an extracellular 
reservoir of angiotensin peptides.24 The presence of a native tissue renin remains a constentious issue.23 

EPILOGUE 

The discovery of renin a centu1y ago harnessed the cataract for research into the components of RAS 
(Table 11)25,26 and the identification of NO as a physiologic antagonist of Ang Il27

. The endothelium has become the 
common playing field of Ang II and NO. Renin turned out not the pressor agent it was though to be by Tigerstedt 
and Bergman but the specific enzyme for a specific substrate angiotensinogen to produce Ang I and the latter 
cleaved by ACE into Ang II. The multiple physiologic actions of Ang II make RAS the only system in the body 
that regulates simultaneously direct inh·arenal control of sodium, indirect control of sodium and potassium 
through aldosterone, sympathetic tone and arteriolar vasoconstriction. While ACE inhibitors and Ang II receptor 
blockers are now available therapeutic tools the search for renin inhibitors for clinical use continues to elude 
serious investigators. 

As we step across the threshold of the 21 st century I leave you with the following queries: 1) can RAS be 
RAS without renin, and 2) is renin all of renal origin? The next mille1mium will have to pursue the search for 
therapeutically useful renin inhibitors as well as resolve the vexing conh·oversy between tissue and renal renin. 
Meanwhile, in our cenhuy renin has brought cardiology to the cutting edge of research, diagnosis and treahnent 
of cardiovascular disease, syndromes and complications. 

May I end this keynote lecture with a short poem I composed for this occasion. 

History is what man has done 
that is the past 

Dreams are thillgs to do tomorrow 
that is the future 

Today is a gift of another day 
that is the present. 

Our gift today is the renin given to us 100 years ago. To Tigerstedt and Bergman---------- a million thanks! 
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