MuWOB (Multi Well Organ Bath)

Organ bath system for monitoring contractile responses i@l plates using optical
measurement methods.

This system was developed in 2012 and patenBatdes, R. et al, ES2390961 Al
(20.11.2012)31-01-2014, ULL). MuWOB allows simultaneous contraction experiments
to be carried out on 96 organ bath preparations in culture dishes. We have used it
successfully in rat and rabbit aortic ringsdin rat trachea rings. It allows the saving of

time, drugs and laboratorgpace.
It producedtwo publications:

- DIAZMARTIN, Det al (2015)Sensas 15,
91799188;
- BORGES, Ret al (2016) Naunyn
{ OKYASRS0SNHQSSMEZB) t KI NI I C
gﬂj’};x’;ﬁe’ andwas part oftwo Doctoral Theses:
- José G. Hernandez Jiménez. 2015
- David Diaz Martin. UL2017.
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Fig. 1 Cartoon showing the USB video camera coupling to a
telecentrical lens taking sequential pictures of a 96-well plate situated in
a temperature-controlled chamber. Illumination was provided from two
parallel LEDs arrays
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Fig. 2 Description of the
procedure for optical MuWOB
measurement. a Upper view of
aorta rings situated in the wells.
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Fig. 3 Concentration-response curve for the «, adrenergic agonist
phenylephrine obtained using MuWOB. a Image captured with
telecentrical optics of an aorta ring in resting conditions and b the same
tissue 10 min after the addition of 1 uM phenylephrine. ¢ Average
measurements (mean = SEM) taken from aorta rings in resting
conditions (0, no drugs added); in the presence of increasing
concentrations of the o, agonist phenylephrine (filled circles;
ECso = 171.1 + 31.2 nM (mean + SD); R? = 0.996 ANOVA,
P < 0.0001) or phenylephrine and the presence of the «; antagonist
prazosin (10 nM, ECsq = 59.8 £ 1.0 uM; R* = 0.957, ANOVA
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P =0.0008, open circles, n = 8 rings for each condition). The Ry, for
phenylephrine was 29.6 %. Phenylephrine was applied cumulatively
every 15 min. d Arteries were contracted with 10 pM phenylephrine
(dashed line); once stabilized, cumulative concentrations of the calcium
antagonist isradipine were added every 10 min. (ICso = 1.2 + 0.3 uM;
R*=0.994; ANOVA, P<0.0001). Note that the contractile responses are
represented as a reduction in the luminal area. Tissues were taken
randomly from at least three different rats. The filled triangles show the
contraction observed at the end of the experiments in aorta rings not
exposed to isradipine
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Figure 1 SM. Computer screen for MUWOB control. For this experiment 25 aorta rings (10

controls, blue; and 15 phenylephrine, red) were used. Note that contraction is represented as

reduction in luminal areas.



Figure 5 and Table 1 SM. MuWOB can be used for high throughput screening. Left, a
multiwell plate was filled with 96 artery rings taken randomly from three rats. Once stabilized, the
rings were incubated for 30 min with 30 different drugs. The names and concentrations of the
drugs used are indicated in the table below. The luminal area was measured before and after drug
exposure, and the normalized changes were color-coded. Right, Phenylephrine (10 pM final
concentration) was added to the same plate and the changes measured 30 min later as in A. Table.
The numbers are the means +5EM of the three wells analyzed. The compounds in italics are from
our drug collection and the data are compared with the luminal areas obtained with 10 pM
phenylephrine: *p<0.05; **p<0.01; p<0.005, Dunnett’s test.
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Well Id Drug Mean £ SEM | Phenylephrine (Mean = SEM)
Al-6 None (CTRL) 0.0+0.4 -0.8£0.7
A7-12 (10 uM Phenylephrine) 0.1+0.6 31.3+2.4
B1-3 10 pM Acetylcholine -2.820.9 14.5£10.9*
B4-6 10 uM ATP-Mg -2.1+0.5 21.2+5.0*
B7-9 10 pM Caffeine -4.8+1.5 12.4+5.8*
B10-12 10 uM Cocaine -2.620.6 30.7£2.8
C1-3 10 uM IDP -2.720.6 2.1+2.4**
C4-6 10 pM Prazosin -1.241.2 -0.8+2.8*
C7-9 10 uM Histamine -4.86+1.8 17.242.3
C10-12 10 uM SNP -4.5+4.3 -12.40411.0%**
D1-3 10 uM 5HT 6.9+1.0 26.3+4.0
D4-6 0.1 ng/mL NF1-56 -3.621.2 12.9+6.9*
D7-9 10 pM Suramin 0.2+2.3 42.616.6%*
D10-12 10 pM Tyramine -1.4+3.9 27.545.3
E1-3 1uMAF1 53+1.4 44.5+2.8**
E4-6 10 uM ITH 2001 2.4+0.5 42.843.3%*
E7-9 10 uM Dopamine 24.6+13.8 42.3+17.1**
E10-12 10 uM Yohimbine -2.922.1 12.3£3.8**
F1-3 10 pM Bradykinin 45+1.6 32.7+4.7
F4-6 100 nM Bay K 8644 6.9+0.5 26.3+4.9
F7-9 10 uM Methacholine 1.5+0.4 29.816.2
F10-12 10 pM Ouabain 0.2+2.3 59.6+6.9%**
G1-3 10 uM D4 0.6+1.0 36.246.0
G4-6 10 uM D7 -3.624.0 28.149.2
G7-9 10 uM Antranolol -2.1+2.4 47.0+5.4*
G10-12 10 uM RCTM-3 -3.9+1.5 38.046.2
Hi-3 10 uM R5 0.8+1.9 42.318.8
H4-6 10 uM RCTM-7 0.1+1.4 46.7+3.5*%
H7-1 10 uM Comp. 97 0.1+1.2 37.746.0
Hig-12 10 uM RCTH-8 3.210.6 36.1+2.8




