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Steady-State Equations

The baseline responses were defined as shown in Table 1:

Table 1: Steady-state baseline equations
where A10, A20, B0 = C-Tsym0, Tpar0 and Tsym0 represent the baseline values of catecholamine concentration at the SNS nerve ending, catecholamine concentration at the SA node, chemical substance (B) and autonomic outflow respectively and were fixed based on the initial conditions (values at control time point, t=0h) as follows:

Table 2: Initial conditions of relevant model components

Table 3: Parameter values involved in the neuro-endocrine immune axis

Statistical Complement
The performance of the model in capturing the characteristics of actual measurements is assessed by measures of goodness of fit including estimation of a correlation coefficient between the data and the model as previously proposed (35). We test the null hypothesis that the correlation coefficient between experimental data and calculated values is zero, versus the alternative that it is greater than zero yielding a p-value quantifying the likelihood of getting a correlation as large as the one calculated by chance. If the p-value is small, for example less than 0.05 (a commonly used threshold for significance level), then the correlation is significant at 95% confidence interval and the model accurately captures the characteristics of the data. The correlation coefficients between experimental data not used to calibrate the model and the simulated Tpar and HR values represented by dashed lines (Figure 5) were calculated across the two experimental scenarios (LPS, EPIex+LPS) as illustrated in Table 4. This analysis yields a significant strong correlation between actual measurements and the model output. 

Table 4: Statistical assessment of the model in comparison to data presented in Figure 5C and Figure 5D

It is important to note that the data displayed in Figure 5C and Figure 5D (□ and ◊ markers), albeit well described by our model yielding a correlation coefficient ~ 0.8 (Table 4), are not used to calibrate our model but rather to validate the intended structure of our model in predicting the sympathomimetic properties of acute epinephrine infusion upon the inflammatory manifestations of human endotoxemia. Relevant quantitative data (Tpar and HR) are employed from the experimental study (15) (depicted in Figure 3C and Figure 3D) and the measure of goodness of fit yields a correlation coefficient of 0.95 for Tpar dynamics (p-value 3.e-4) and 0.97 for HR (p-value 1.e-4) indicating strong correlation between the experimental measurements and the predicted (estimated) values of the proposed model. 
Table 1(Appendix): Steady-state baseline equations


[image: image1.wmf](

)

(

)

(

)

200

3

4

T,Tpar0sym0

sympar

0sym0

in,T

par

out,T

par

par0TTsym010

par,sym

KAB

K

1+kTT

Autonomic outflowBCT

K

K

T1+kTA

ì

××

=

ï

ï

××

ï

ï

=-

í

ï

ï

=

ï

×××

ï

î



[image: image2.wmf](

)

(

)

in,HRHR,Tsym0

sym

out,HR

0HR,Tpar0

par

K1kT

Heart rateK

HR1kT

ì

×+×

ï

=

í

×+×

ï

î


Table 2(Appendix): Initial conditions of relevant model components

	LPS(0) = 1
	NFkBn(0) = 0
	E(0) = 1
	FR(N)(0) = 0
	A1(0) = 1

	R(0) = 1
	mRNAIkBa(0) = 1
	F(0) = 1
	EPI(0) = 1
	A2(0) = 1

	LPSR(0) = 0
	IkBa(0) = 0
	Rm(0) = 25.8
	REPI(0) = 1
	Tsym(0) = 1

	mRNA,R(0) = 1
	P(0) = 1
	RF(0) = 540.7
	EPIR(0) = 0
	Tpar(0) = 1

	IKK(0) = 0
	A(0) = 1
	FR(0) = 0
	cAMP(0) = 1
	HR(0) = 1


Table 3(Appendix): Parameter values involved in the neuro-endocrine immune axis
	kLPS,1 = 4.500
	kNFkB,1 = 16.294
	Kout,A = 0.809
	kE,P = 2.216
	n = 5.509

	kLPS,2 = 6.790
	kNFkB,2 = 1.186
	kA,cAMP = 0.145
	kFen,P = 0.256
	k1,REPI = 3.005

	ksyn = 0.020
	Kin,IKBa = 0.463
	kA,E = 0.534
	k2,REPI = 5.465
	Kin,Fen = 0.842

	k1 = 3.000
	kIkBa,1 = 13.273
	kA,FRN = 0.401
	k0REPI = 11.011
	Rin,F(wFex=1) = 2.922

	k2 = 0.040
	kI,1 = 1.400
	Kin,E = 0.080
	KEPI,P = 0.231
	τ = 0.053

	k3 = 5.000
	kI,2 = 0.870
	Kout,E = 0.257
	Kout,EPI = 7.286
	Kin,EPI = 5.921

	k4 = 2.240
	Kin,P = 0.033
	kmRNAR,P = 1.740
	Rin,F(wFex=0) = 0
	kR,EPI = 0.845

	kin,mRNA,R = 0.090
	Kout,P = 0.332
	kP,1 = 29.741
	Kout,F = 1.058
	

	kout,mRNA,R = 0.250
	Kin,A = 0.461
	kP,2 = 9.050
	k3,REPI = 5.546
	


Table 4(Appendix): Statistical assessment of the model in comparison to data presented in Figure 5C and Figure 5D
	Experimental scenario
	Measure of goodness of fit (correlation coefficient)
	p-value

	LPS (Figure 5C)
	0.92
	0.0012

	LPS (Figure 5D)
	0.89
	1.e-4

	EPIex+LPS (Figure 5C)
	0.77
	0.023

	EPIex+LPS (Figure 5D)
	0.76
	9.e-3
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