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ISO15223 MEDICAL DEVICES SYMBOL SIMBOLI DISPOSITIVI MEDICI 

tttt    STORAGE TEMPERATURE LIMITATION LIMITAZIONI DI TEMPERATURA 

[LOT][LOT][LOT][LOT]    BATCH CODE NUMERO DI LOTTO 

eeee    USE BY DATA DI SCADENZA 

!!!!    CONSULT OPERATING INSTRUCTIONS CONSULTI L’ISTRUZIONE PER L’USO 

[IVD][IVD][IVD][IVD]    IN VITRO DIAGNOSTIC DEVICE DISPOSITIVO MEDICO-DIAGNOSITICO IN VITRO 

MMMM    MANUFACTURED BY PRODOTTO DA 

[REF][REF][REF][REF]    CATALOGUE NUMBER NUMERO DI CATALOGO 

 CE MARKING ACCORDIND TO IVD 98/79 EC MARCHIO CE SECONDO LE DIRRETTIVE 98/79 CE 

DDDD    BIOHAZARD RISCHIO BIOLOGICO 

[RDATE][RDATE][RDATE][RDATE]    REFERENCE DATE DATA DI RIFERIMENTO 

[RCNS][RCNS][RCNS][RCNS]    RECONSTITUTE WITH RICOSTITUIRE CON 

[H2O][H2O][H2O][H2O]    DEIONIZED OR DISTILLED WATER ACQUA DISTILLATA O DEIONIZZATA 

 
 

 SYMBOLS (EDMA RECOMMENDATIONS)  SIMBOLI (raccomandazioni EDMA)  

ssss Number of determinations (Σ) Numero di determinazioni (Σ) 

[CAL][CAL][CAL][CAL]    Calibrators Calibratore 

[CT][CT][CT][CT]    Coated tubes Provette Sensibilizzate 

[CONJ|I125][CONJ|I125][CONJ|I125][CONJ|I125]    RadioactiveTracer Coniugato Radioattivo 

[ABUF][ABUF][ABUF][ABUF]    Assay buffer Tampone di Dosaggio 

[INHIB][INHIB][INHIB][INHIB]    Enzymatic inhibitor Inibitore Enzimatico   

[CONTROL][CONTROL][CONTROL][CONTROL]    Control Controllo 

   

 
RADIOACTIVE MATERIAL MATERIALE RADIOATTIVO 
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ENGLISH 
 
FOR IN VITRO DIAGNOSTIC USE ONLY 
 
R-JI-100 100 Determinations 
 
RADIOIMMUNOASSAY FOR QUANTITATIVE 
MEASUREMENT OF ANGIOTENSIN I IN HUMAN 
PLASMA 
 
1. CLINICAL APPLICATIONS 
 
Renin is an enzyme released by the juxtaglomerular cells of the 
kidney. The factors which regulate renin secretion are: 
- Sodium  concentration  within  the  distal  tubules:  the  macula  
densa  cells detect  any  change  in  the  tubule  sodium  content  
in  such  a  way  that  an increase  will  inhibit  renin  secretion  
while  a  decrease  stimulates  renin release.  
- Arterial pressure of the afferent arteriole: the baroreceptors 
respond to a blood pressure decrease by enhancing renin 
secretion.  
- Angiotensin II plasma concentration: this causes an increase in 
peripheral resistance, due to arteriole vasoconstriction as well 
as a rise in circulating volume, thereby stimulating aldosterone 
secretion by the zona glomerulosa of the adrenal cortex. 
Together, these two factors lead to a reduction in renin 
secretion, by a counter-regulation mechanism. 
The last, but perhaps most important factor consists in the 
adrenergic stimulation of the receptors on the arteriole wall. 
In any case, it is certain that renin enzyme activity is carried out 
by catalyzing the reaction in which Angiotensinogen is 
transformed into Angiotensin I. Such decapeptide is a 
biologically inactive protein hormone. 
Its importance is due to the fact that it is rapidly changed into the 
octapeptide Angiotensin II, which is the final product of this 
chain and has a biological activity. 
Renin activity is measured by performing an Angiotensin I 
radioimmunoassay. The procedure can be divided in two 
phases: 
- Angiotensin I production in plasma samples incubated at 37°C, 
in presence of an enzyme inhibitor (in order to avoid Angiotensin 
I enzyme degradation). 
Radioimmunoassay for Angiotensin I performed on samples 
incubated at 37°C as well as in non-incubated sampl es (here 
defined as “sample blank”). 
 
 
2. PRINCIPLE OF THE ASSAY 
 
This method is based on a competition between labeled 
antigens (radioactive conjugate) and non-labeled antigens 
(calibrators, samples) for a limited amount of specific binding 
sites on the antiserum-coated tubes. Following the incubation, 
all unbound material is removed by aspiration. The radioactivity, 
measured in a gamma counter, is inversely proportional to the 
amount of antigen in calibrators and samples. 
 
 
3. REAGENTS PROVIDED WITH THE KIT: 
PREPARATION AND STABILITY 
 
The reagents are sufficient for 100 tubes.  
Store the kit at 2-8°C.  
The expiry date of each reagent is shown on the vial label.  
 
[CT[CT[CT[CT] Coated tubes: 100 tubes coated with anti-Angiotensin I 

antiserum. Unused tubes should be stored at 2-8°C, in the 
appropriate bag and accurately sealed. 

 
[CAL[CAL[CAL[CAL] - Calibrators: 6 vials containing Angiotensin I, in 

phosphate buffer and BSA, lyophilized at the following 
concentrations: 0, 0.3, 1, 3, 10 and 50 ng/mL (1 Radim ng = 
1 ng IS MRC 71/328). Preservative: NaN3 (<0.1%). 
Reconstitute with 1 mL of distilled H2O. After reconstitution, 
store at 2-8°C for 3 weeks; for longer periods free ze at -
20°C. 

NOTE: refer to the C.Q. sheet, for exact concentrations. 
 
[CONJ|I125[CONJ|I125[CONJ|I125[CONJ|I125] Radioactive Conjugate: 1 vial (50 mL) of phosphate 

buffer and BSA. Preservative: NaN3 (<0.1%). The 125I-
Angiotensin I is a lyophilized tablet contained in the vial 
upper cap. Radioactivity contents: 148 KBq. After 
reconstitution, store at 2-8°C for 3 weeks; for lon ger 
periods freeze at -20°C. 
NOTE: Wait until the buffer reaches room temperature, 
before use. Push the red cap, make sure it perfectly fits 
into the white cap and verify that the tablet has dropped 
into the buffer-solution. Mix vigorously by inversion, until 
the tablet is completely dissolved. 

 
CTR -Control serum: 1 vial containing Angiotensin I in 

phosphate buffer and BSA. Lyophilized. Preservative: 
NaN3 (<0.1%). Reconstitute with 1 mL of distilled H2O. 
After reconstitution, store at 2-8°C for 3 weeks; f or 
longer periods freeze at -20°C. 
NOTE: refer to the C.Q. sheet, for exact concentrations. 

 
ABUF   Assay buffer: 1 vial (4 mL) of citrate buffer at pH 6. 

Preservative: Neomycin. Ready for use. 
 
[INHIB[INHIB[INHIB[INHIB] - Enzymatic inhibitor: 1 vial (0.5 mL) of    

phenylmethylsulfonylfluoride (PMFS) in ethanol. Ready 
for use. 

 
 
4. MATERIAL REQUIRED BUT NOT SUPPLIED 
 
- Disposable plastic test tubes (12x75 mm).  
 -Test-tube racks.  
- Adjustable, automatic micropipettes with disposable tips.  
- Vortex mixer.  
- Water-bath, adjustable at 37°C.  
- 1 mL Dispenser.  
- Orbital shaker, adjustable at 150 rpm.  
- Aspiration pump or automated tube washing device.  
- Scintillation gamma counter.  
- Logit-log or semi-log graph paper.  
- Distilled H2O.  
 

 

RADIOACTIVE MATERIAL 
 

 

 

Radionuclide: 125I 
 

 
5. WARNINGS AND PRECAUTIONS FOR 
USERS 
 
For in vitro diagnostic use. 
Only experienced laboratory personnel should use th is test 
and handling should be in agreement with GLP. 
Radioactive Material - Not for Internal or External  Use in 
Humans or Animals.  
 
This radioactive material may be received, acquired, possessed, 
and used only by physicians, clinical laboratories or hospitals 
and only for in vitro clinical or laboratory tests not involving 
internal or external administration of the material, or the 
radiation there from to human beings or animals. Its receipt, 
acquisition, possession, use and transfer are subject to the 
regulations of each country. 
Physical characteristics of 125I: see end of instructions 
 
1. Safety Precautions: The following precautions should be 

observed in handling radioactive material: 
o Store radioactive materials in a designated area. 
o Do not eat, drink, smoke or apply cosmetics where 

radioactive materials are being handled. 
o Do not pipette by mouth. 
o Wear gloves when handling radioactive materials and 

wash hands thoroughly afterwards. 
o Cover working area with disposable absorbent paper. 
o Wipe up all spills immediately and thoroughly and 

dispose of the contaminated materials as radioactive 
waste. 

o Dispose of the liquid radioactive waste into the sanitary 
sewage system if permitted by the local regulations. 
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2. CHEMICAL HAZARD Sodium Azide (NaN 3) Warning: Some of 
the reagents in this kit contain sodium azide as a 
preservative. For all such reagents, the concentration of 
sodium azide is <0.1% w/w. Sodium azide may react with 
lead and copper plumbing to form explosive metal azides. 
Dispose of all non radioactive reagents by flushing with 
large amounts of water through the plumbing system. 
Risk Phrases 
R 21/22 Harmful in contact with skin and if swallowed. 
Safety Phrases  
S-26 In case of contact with eyes, rinse immediately with 

plenty of water and seek medical advice. 
S-28.1 After contact with skin, wash immediately with plenty 

of water. 
S-46 If swallowed seek medical advice immediately and 

show the  container or label. 
 
3. POTENTIAL BIOHAZARDOUS MATERIAL Warning: This kit 

may contain some reagents made with human serum or plasma. 
The serum or plasma used has been tested by an FDA-approved 
method and found to be non-reactive for HIV-1/2 Antibodies, HCV 
and HBsAg. Because no method can offer complete assurance 
that HIV-1/2, HCV, HBsAg or other infectious agents are absent, 
these reagents should be handled at the Biosafety Level 2 as 
recommended for any potentially infectious human serum or blood 
specimen in the Centers for Disease Control/National Institutes of 
Health manual “Biosafety in Microbiological and Biomedical 
Laboratories,” 3rd Edition 1993. 

 
 
6. SAMPLE COLLECTION AND PREPARATION 
 
Sample collection must be standardized; we suggest to collect 
blood in pre-cooled tubes containing sodium EDTA as 
anticoagulant. Do not use heparin. Blood samples must be kept 
cold (2-4°C) and centrifuged at about 2000 g, in a refrigerated 
centrifuge, to recover the plasma. Hemolyzed samples must be 
discarded. Unused samples must be aliquoted and frozen 
immediately. Thawing of plasma samples before the assay must 
be carried out by making sure that the temperature does not 
exceed 4°C. 
 
Angiotensin I production. 
 
The best condition for producing Angiotensin I via renin is at pH 
6. In fact in this way, samples with low renin activity are more 
sensitive, the production time for Angiotensin I decreases and 
also, less sample dilution is required. Prepare plain tubes in an 
ice-bath and add the following reagents, in sequence: 
 
- 500 µL sample,  
- 10 µL Enzymatic Inhibitor,  
- 50 µL Assay Buffer, pH 6.  
Vortex and transfer 200 µl of each sample in other plain tubes. 
Incubate the tubes with 200 µl sample in a water-bath at 37°C 
for 90 minutes and leave the first series of tubes in the ice-bath 
(sample blanks). 
 
Angiotensin I production is time-dependent. Therefore, it is 
possible to increase or decrease the production time, in case of 
high or low samples. Nevertheless, a 90-minute incubation is 
generally sufficient for a correct evaluation of most physio-
pathologies. After the incubation at 37°C, the tube s must be 
transferred into the ice-bath. Immediately before the assay, add 
50 µl of each sample and of its corresponding blank into the 
coated tubes. NOTE: The control serum is ready for use, 
therefore it does not require the same treatment used for 
samples. 
 
 
7. ASSAY PROCEDURE 
 
Allow reagents to reach room temperature.  
Mix samples by inversion before use.  
 
1. Pipette the Total Activity (T) volume into plain tubes, then 

count the cpm to make sure that the lyophilized conjugate was 
reconstituted correctly. 

 
2.  Prepare coated tubes for Zero Calibrator (Bo), Calibrators (1-

5), Control Serum, Samples and the corresponding Sample 
Blanks. 

 
3. Pipette 50 µL of each Calibrator, Control Serum, Sample and 

corresponding Sample Blank into respective tubes. 
 
4.  Add 500 µL of Radioactive Conjugate into all tubes. 
 
5.  Mix on vortex. 
 
6.  Incubate: A: 18-24 hours at R.T.; or B: 90 minutes at R.T. on 

an orbital shaker (150 rpm). 
 
7. Carefully aspirate the incubation mixture from all tubes, 

except those for Total Activity, with an aspiration pump or 
decant by drying the edges of the tubes with blot-paper. 

 
8. Count the radioactivity in the tubes for 1 minute by using a 

gamma counter. We suggest to check the background of the 
instrument before counting the assay. In order to avoid 
variations in the sensitivity of the system, the background 
should be reduced to a minimum or adjusted properly. 

 
 
8. ASSAY SCHEME: see latest page 
 
 
9. CALCULATION OF RESULTS 
 

 
 
Draw a calibration curve on logit-log or semi-log graph paper, 
with the calibrators’ concentrations on the x-axis and the 
respective % B/Bo on the y-axis. Calculate the %B/Bo for each 
sample and read the concentration by interpolating on the 
calibration curve, in order to obtain the sample Angiotensin I 
concentration, expressed in ng/mL. 
 
The plasma renin activity (PRA) is calculated in ng of 
Angiotensin I produced per hour, as follows: 
 
- on the calibration curve, read the Angiotensin I concentration 
produced for each sample (incubated at 37°C) and fo r the 
corresponding sample blank (kept in the ice-bath).  
- subtract  the  value  of  the  corresponding  blank  from  the  
value  of  each sample.  
- multiply the resulting value by 1.12 (initial sample dilution). -  
divide the concentration by the production time expressed in 
hours:  
 
 (ng 37°C - ng 4°C) x 1.12 
PRA (ng/mL/hour) = ______________________ 
 hours of incubation at 37°C 
 
 
For a production time of 1.5 hours we obtain: 
 
 (ng 37°C - ng 4°C) x 1.12 
PRA (ng/mL/hour) = _____________________ 
 1.5 
 

  Bo cpm  

% Binding capacity = ________ x 100 

  T cpm  

Percent binding for Calibrators, Controls and Samples = 

B Calibrator or Sample cpm  

_____   %       = _____________________ x 100 

Bo Bo cpm  
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10. EXAMPLE OF CALCULATION 
 
The values shown below should be considered as an example 
and must not be used in place of experimental data. 
 

Description   cpm %B/Bo %B/T Angiotensin 
       

Tot. Act.       

Calibrator 0.0 ng/mL 34448  54  

Calibrator 0.3 ng/mL 30624 88.9   

Calibrator 1.0 ng/mL 24125 70.0   

Calibrator 3.0 ng/mL 15959 46.3   

Calibrator 10.0 ng/mL 8854 25.7   

Calibrator 50.0 ng/mL 2846 8.3   
       

Sample   13523 39.3  4.3 ng/mL 
       
 
11. PROCEDURAL LIMITATIONS 
 
The clinical significance of the PRA assay is unreliable if 
performed on patients who are not kept under controlled 
conditions sodium and pottasium intake and controlled 
conditions of posture or  have been treated with drugs such as 
diuretics, chlonidine, beta-blocking agents, estro-progestogens, 
or periferic vasodilatators, which affect renin secretion. 
 
12. NORMAL VALUES 
 
The values reported are indicative. We suggest that each 
laboratory establishes its own normal range. 
 

 
at rest: 

 
0.2 - 2.8 (PRA ng/mL/hour) 

in motion: 1.5 - 5.7 (PRA ng/mL/hour) 

  
 
 
13. PERFORMANCES OF THE ASSAY 
SPECIFICITY 
 
This method has shown the following cross-reactivity: 
 -100% with Angiotensin I 
- no cross-reactivity with Angiotensin II 
 
SENSITIVITY 
 
The sensitivity is the lowest Angiotensin concentration capable 
of reducing the initial capacity by 5%. This amount is 0.15 
ng/mL. 
 
PRECISION 
 
Precision was evaluated based upon intra- and inter-assay 
variability, in 3 sera at different Angiotensin concentrations. 
 
Intra-assay  
 

Serum Mean ± S.D. C.V. Replicates 

 (ng/mL/hours)  % no. 
      

a 1.39 ± 0.06 4.32 10 

b 3.87 ± 0.25 6.49 10 

c 16.03 ± 1.15 7.18 10 
      

 

 

Inter-assay      

      

Serum Mean ± S.D. C.V. Assays 

 (ng/mL/hours)  % no. 
      

a 1.43 ± 0.14 9.94 10 

b 3.91 ± 0.19 4.87 10 

c 15.88 ± 1.34 8.49 10 
      
 
 
ACCURACY 
 
The accuracy of the method was checked by recovery and 
parallelism tests. 
 
Recovery Test  
 
Known serial amounts of Angiotensin I were added to a pool of 
normal sera and tested. 
 
 

Added Expected Measured Recovery 

(ng/mL) (ng/mL) (ng/mL) % 
    
 
P ---- 0.14 ---- 

P + 2.5 2.64 2.68 101 

P + 5.0 5.14 5.04 98 

P + 10.0 10.14 10.2 98 

P + 20.0 20.14 18.6 92 

P + 40.0 40.14 39.58 98 
    
 
Parallelism Test  
 
A serum with high Angiotensin I content was tested at different 
dilutions with the Zero Calibrator. 
 
 

Dilution Expected Measured 

 (ng/mL) (ng/mL) 
   
 
S undiluted --- 11.34 

1:2 5.67 5.74 

1:4 2.83 2.71 

1:8 1.41 1.46 

1:16 0.7 0.61 
   

 
 
 
 
14. SYMBOLS LEGEND: see page 2 
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Physical characteristics of 125I 

Caratteristica fisica125I 

 

t1/2 = 59.9, days, giorni,  

 

Main emissions 

Emissione principale 

 

 E (MeV) % 

γγγγ    0.035  

0.027 114 X 

0.032 25 


