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Supplementary Figure 1. Synthetic effects of traumatic brain injury on fracture healing. (A) Total volume 
of the fracture callus and (B) bone composition in the fracture callus between the fracture only group (n=17) and 
the overall polytrauma group (total n=32; the ipsilateral polytrauma group, n=15, plus the contralateral 
polytrauma group, n=17) during days 5-14 post-injury. The main effect of two-way ANOVA revealed statistically 
significant effect of traumatic brain injury on total volume of the fracture callus (F(1, 43) = 9.283, p = 0.004, , η2 = 
0.178, power = 0.846). (C) Total volume of the fracture callus and (D) bone composition in the fracture callus 
between the ipsilateral polytrauma group (n=15) and the contralateral polytrauma group (n=17) during days 5-
14 post-injury. The main effect of two-way ANOVA revealed statistically significant lateral effect of traumatic 
brain injury on bone composition in the fracture callus (F(1, 26) = 8.297, p = 0.008, η2 = 0.242, power = 0.792). 
The bar graph represents the mean ± standard error of the mean. * = p ≤ 0.05, ** = p ≤ 0.01, *** = p ≤ 0.001.  
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Supplementary Figure 2. The biomechanical conditions of traumatic brain injury. The cortical contusion 
injury was generated using a controlled cortical contusion impactor (CCI) with a depth setting of 2.0 mm, a 
dwell time of 150 ms, and a velocity of 4 m/s. These input settings are represented by a horizontal dotted line. 
Actual (A) depth and (B) velocity recordings from each subject support that the animals received a similar 
initial impact (P > 0.05). 
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Supplemental Figure 3. White blood cell differentiation over time. (A) White blood cells (B) 
Neutrophils, (C) Lymphocytes, (D) Monocytes was quantified at 5, 10 and 14 days post-injury 
in each group.  



 
 
 

 
 
 

Supplementary Figure 4. Multivariate analysis of principal component solution. (A) PCA identified 7 
PCs that were accepted using the eigenvalues greater than 1 as the Kaiser criterion. (B) The Cattell’s Scree 
test suggested retaining PC1-3 for interpretation of PC content based on significant PC loading values. (C) 
PC over-determination criterion confirmed retaining PC1-3 with loading values above |0.6| in more than 5 
outcome variables for the interpretation. PC loading is represented by heat (blue reflects negative and red 
reflects positive relationship between the individual variable and the loading value). 

PC1 PC2 PC3

Total Callus Volume (mm3) 0.39 -0.67 -0.05
Bone Volume (mm3) 0.95 -0.06 -0.06

Cartilage Volume (mm3) 0.79 0.11 0.10

Bone Marrow/Vascular Tissue Volume (mm3) 0.95 -0.12 -0.07

Fibrous Volume (mm3) -0.65 -0.63 -0.05
Bone Composition (%) 0.94 0.06 -0.02

Cartilage Composition (%) 0.73 0.30 0.18
Bone Marrow/Vascular tissue Composition (%) 0.95 -0.02 -0.04

Fibrous Composition (%) -0.95 -0.14 -0.06
White Blood Cells (WBC) (K/ul) 0.17 -0.21 -0.37

Neutrophils (NE) (K/ul) -0.24 0.10 -0.03
Lymphocytes (LY) (K/ul) 0.37 -0.26 -0.38

Monocytes (MO) (K/ul) -0.22 -0.21 -0.43
Eosinophils (EO) (K/ul) -0.46 -0.36 -0.10

Red Blood Cells (RBC) (M/ul) 0.47 0.01 0.63
Hemoglobin (HGB) (g/dl) 0.51 0.41 -0.01

Hematocrit (HCT) (%) 0.34 -0.10 0.77
Mean Corpuscular Volume (MCV) (fl) -0.32 -0.29 0.53

Mean Corpuscular Hemoglobin (MCH) (pg) 0.03 0.54 -0.74
Mean Corpuscular Hemoglobin Concentration (MCHC) (K/ul) 0.13 0.50 -0.77

Thrombocyte Count Platelets (PLT) (K/ul) 0.15 -0.25 0.67

Tumor necrosis factor-α (TNF-α) (2-ΔCt) 0.03 0.23 -0.19

Interleukin-1β (IL-1β) (2-ΔCt) 0.24 0.02 -0.17

Interleukin-10 (IL-10) (2-ΔCt) 0.00 0.07 -0.23

Arginine (Arg) (2-ΔCt) -0.36 -0.58 0.07
CCI: Depth (mm) -0.34 0.79 0.30

CCI: Velocity (m/sec) -0.33 0.79 0.31
Gross Brain Lesion Area (%) -0.42 0.75 0.09

Total Brain Lesion Volume (%) -0.25 0.82 0.35
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Total % of Variance Cumulative % Total % of Variance Cumulative %
1 8.12 28.00 28.00 8.12 28.00 28.00
2 5.03 17.33 45.33 5.03 17.33 45.33
3 3.84 13.25 58.58 3.84 13.25 58.58
4 2.57 8.87 67.46 2.57 8.87 67.46
5 2.45 8.46 75.92 2.45 8.46 75.92
6 1.63 5.63 81.55 1.63 5.63 81.55
7 1.42 4.88 86.43 1.42 4.88 86.43
8 0.88 3.04 89.47
9 0.69 2.36 91.83
10 0.57 1.95 93.78
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