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INTRODUCTION

Researchers studying the renin-angiotensin-
aldosterone system need efficient ways to
measure renin activity and aldosterone
concentration in plasma sample preparations.
We report a workflow to accomplish this utilizing
automated on-line extraction coupled to LC-MS/
MS, which simplifies sample preparation.

METHODS
Plasma Renin Activity

In order to measure angiotensin | (Ang I), donor
plasma specimens (100 L), calibrators and
Lyphochek hypertension markers controls (QCs,
Bio-Rad Laboratories, Berkeley, CA) were
prepared per Carter et al (1) and incubated at
37°C in the autosampler tray of a Thermo
Scientific™ Prelude™ SPLC system.

25 pL injections were made at the beginning of
the incubation and between 12 and 17 hours later
(overnight) into a Thermo Scientific™ Cyclone™
TurboFlow™ column (0.5 x 50 mm) on the same
channel of the Prelude SPLC system.

Extracted Ang | and its internal standard were
automatically transferred to a 50 x 2.1 mm
analytical column — either a XBridge BEH C18,
5 ym (Waters Corp., Milford, CA) or a Thermo
Scientific™ Accucore™ aQ, 2.6 pm column —
heated to 30°C for final isolation using a mobile
phase gradient from water to methanol, both
containing 0.2% formic acid (Figure 1).

Figure 1. Angiotensin | LC parameters.
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The analytes were eluted into a heated electro-
spray interface of a Thermo Scientific™ TSQ
Endura™ mass spectrometer (MS) and subjected
to positive-ion selected-reaction monitoring of
their +3 charge states (Figure 2).

ThermoFisher
SCIENTIFIC



Figure 2. Angiotensin MS/MS parameters

Compound Start Time (min) End Time (min) Polarity Precursor (m/z) Product (m/z)
Angl 0 14 Positive 4332 6194 20

Angl 0 14 Positive 4332 6474 17
Is 0 14 Positive 4313 6314 2

Is 0 14 Positive 4313 6604 18

Electro-clean 14 15 Negative 4313 6604 18

Ang | amounts for each sample were measured
using a '3C, SN — labeled Ang | internal standard
(AnaSpec Inc., Fremont, CA) and calibrators in
each batch.

Plasma renin activity of each specimen and QC
was expressed as the increase in Ang | formed
from initial to final incubation (ng/mL/hr) using the
date/time stamp of respective data files.

Plasma Aldosterone

Donor plasma specimens (150 uL) as well as
calibrators and the Lyphocheck QCs were mixed
with 50 pL of internal standard solution (2 ng/mL
water plus 10% methanol and 2% acetonitrile).

90 uL injections of each sample preparation were
made into a Cyclone 0.5 x 50 mm TurboFLow
column on the other channel of the Prelude
SPLC with aqueous mobile phase (Figure 3.)

Figure 3. Aldosterone LC parameters.
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The analytes were eluted into the heated electro-
spray interface of the TSQ Endura MS and
subjected to negative-ion selected-reaction
monitoring (Figure 4). Mobile phase conditions
enhanced ionization.

Figure 4. Aldosterone MS/MS parameters.
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RESULTS

Plasma Renin Activity

The Accucore aQ and XBridge BHE columns
produced virtually identical results. Figure 5
results involved the Accucore column.

Figure 5. Typical Angiotensin | quantitation results

(% Fags Compound  Expected RT ((#1 Flags | Status _Flename | Sample Type Level | Sample Name Actusl RT _ Ares  Caculated Amt | Final Unts Theoretial At %OIf _ISTO Resp. Excluded,
5 o~ s m s » Y - » -
1A Amlis 060 1 W @ qumot Blank-Pre 051 20 387016 ngml WA WA 1
1 Angiotensin 1 0.60 cl 130 20 310
ngmL 5000 1674 329
ngml 10.000 1258 3571
ngmL 50.000 o2t s
Y 1056 3990
ng/ml 500,000 24 62
ngml WA WA N
ngml WA NA %6
o7 3

H
L
H
i
H

3
s
.
7 © s
s
9

an

°

H
[RRREIRRERERY

$§88¢2%

ngimL 48000 ses 2

"
"
© Spedmeni  Specmen

LT EELLEE ] falnlaialsn| ]

il | i)

-
x

.
Jompese =] 3| xflotmmgres =] 3| xlfiso =] xJel
angorwran | aT.0s0, 4] 111 2 MEaros0 cut Angi 18 RT 051 | Car- 70002
it
100- s 100. 100- l/
i g’n 5” ; /
P § /
:
04 o8 04 o8 04 3 /
s e i) 4o
P ] | 3 | R 3 LR N

The 5.5 minute method had a throughput of 10
samples per hour. and a linear (1/X weighting)
analytical range of 1 to 500 ng/mL, with less than
0.5% carryover. Internal standard (IS) peak
areas among calibrators varied no more than 7%
in each batch. Matrix interferences among
plasma samples presumably caused IS peak
area reductions of 20 to 40%.

Overnight incubation provided reliable plasma
renin activity (PRA) results (Table 1).

Table 1. Plasma Renin Activity (PRA) of QCs

QC1 QC2 Qc3
Initial Ang | (ng/mL) 26 52 198
Final Ang | (ng/mL) 144 270 831
Difference (ng/mL) 118 218 633
PRA (ng/mL/hr) 7.3 13.4 39.0

PRA results for donor plasma samples have not
yet been compared to those from a reference lab.

Aldosterone 0 15 Negative 2592 1891 19 120

Aldosterone 0 15 Negative 3502 3105 17 120

I 0 15 Negative 36625 2625 23 130

5 0 15 Negative 36625 33825 16 130

Electro-clean 15 16 Positive 36625 3825 16 120

Aldosterone was quantitated using Aldosterone-
D, internal standard (Cerilliant Corp., Round
Rock, TX).



CONCLUSIONS

Both Ang | and aldosterone research methods
provided the desired analytical performance and
throughput as they ran independently on a two-
channel HPLC system equipped with on-line
extraction. Sample preparations were easily
accomplished in a matter of minutes. Setting the
autosampler tray holder to 37°C conveniently
allowed running initial and final-incubation
batches to quantitate Ang | and calculate plasma
renin activity (PRA). Aldosterone batches
conveniently ran before or after Ang | batches.
PRA and aldosterone results for each donor
specimen were efficiently acquired and reported
using this versatile workflow.
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