
Supplementary Figure 1. Examination of M1 and M2 macrophages in smeared socket 
tissues of BRONJ patients. A, Procedures for smearing socket tissues onto slides. B, 
Immunofluorescence staining to examine the expression of CD68, CD206 and iNOS in 
smeared samples. Scale bars, 100µm. Data represent mean ± SEM (multiple images, n=5). 
Scale bars, 50μm. **P<0.01.  
 
Supplementary Figure 2. Systemic infusion of human serum from BRONJ patients 
promotes BRONJ-like lesion development in C57BL/6 mice. A, Determination of IL-17 
levels in serum from patients manifested BRONJ lesions (BRONJ) or patients with history 
of BP treatment without clinical BRONJ (Non-BRONJ), whereby oral mucosal tissues from 
healthy patients who underwent routine dental extraction for other non-inflammatory 
mucosa conditions (Healthy) (n=5). B, Systemic infusion of human serum from BRONJ 
patients increased murine serum IL-17 levels of mice. C, Systemic infusion of human serum 
from BRONJ patients increased the incidence of BRONJ-like lesion development in 
C57BL/6 mice. D and E, Systemic infusion of human serum from BRONJ patients led to an 
increase in M1 macrophage infiltration in mucosal tissues bordering extraction sockets of 
mice with BRONJ-like lesions. Data (A and B) represent mean ± SEM (n=5 per group). 

*P<0.05, **P<0.01 as compared healthy control; 
$$
P < 0.01 as compared with Zom (+) 

BRONJ (-).  Data (D and E) represent mean ± SEM of quantification of M1/M2 
macrophages in BRONJ-like lesions of mice (multiple images, n=3 per group). **P<0.01 as 

compared healthy control; 
$$
P < 0.01 as compared with Zom (+) BRONJ (-).  

 
Supplementary Figure 3. Jaw bone marrows of mice exhibit elevated level of Th-17/IL-17 than 

long bone marrows. A-C, the proportion of Th-17 (CD4
+
IL-17

+
), the expression levels of IL-17 

protein and mRNA in jaw bone marrow (J-BM) and long bone marrow (L-BM) of C57BL/6 mice 
were determined by FACS, ELISA, real time PCR or Western blot, respectively. D-F, the proportion 

of regulatory T cells (CD4
+
FoxP3

+
), and the expression of IL-10 and FoxP3 protein in J-BM and L-

BM of C57BL/6 mice were determined by FACS, ELISA and Western blot, respectively. G and H, 
the proportion of Th-17 and regulatory T cells (Tregs) in J-BM and L-BM of C3H mice were 
determined by FACS. I and J, the proportion of Th-17 and regulatory T cells (Tregs) in J-BM and L-
BM of rats were determined by FACS. Data represent mean ± SEM of three independent 
experiments (n=3). **P < 0.01; ***P<0.001.  
 
Supplementary Figure 4. Representative microCT of BRONJ-like lesions and X-radiographs of 
normal healing of tibia in BgXID (III) nu/nu mice. A, microCT images showing normal aveolar 
bone healing in untreated group with dental extraction (middle panel) and delayed aveolar bone 
healing and areas of radiopaque necrotic bone (arrow) in zoledronate (Zol)-treated group (right 
panel) at 8-week follow-up (n=5). B, X-radiographs showing normal healing of wounded tibia 
(arrows) in both untreated group (middle panel) and Zol-treated group (lower panel) (n=5).  
 
Supplementary Figure 5. Determination of M1 and M2 macrophages differentiated from bone 
marrow-derived macrophages (BMDMs) from Zoledronate (Zol)-treated C57BL/6 mice. Bone 
marrow cells were cultured in the presence of M-CSF (10ng/mL) for 6 days to induce differentiation 
of mice bone marrow-derived macrophages (BMDMs). BMDMs were further cultured in the 
presence of IFN-γ (10ng/mL) or IL-4 (10ng/mL) for 24h to induce M1 and M2 macrophage 
differentiation, respectively. Then dual-color immunofluorescence studies were performed to 

determine the proportion of M1 (CD11b
+
iNOS

+
) macrophages (A and B) and M2 (CD11b

+
Arginase-



1
+
) macrophages (C and D), respectively. Scale bars, 100 µm (A and C). Data (B and D) represent 

mean ± SEM of quantification of M1 and M2 macrophages in BMDMs (multiple images, n=3 per 
group).  *P < 0.05; **P<0.01.  
 
Supplementary Figure 6.  Mice BMDMs were continuously cultured under M1 macrophage 
polarization condition (IFN-γ, 20ng/mL) in the presence or absence of murine IL-17 
(10ng/mL) for different time periods, and the phosphorylated STAT-1 levels determined by 
Western blot as shown in Figure 6C were normalized to the corresponding expression level 
of total STAT-1., whereby the graphs show the relative densities of p-STAT-1. 
 
Supplementary Figure 7. The potential positive feedback loop between Th17/IL-17 and M1 
macrophages involved in bisphosphonate-related osteonecrosis of the jaws (BRONJ). Intravenous 
administration of zoledronate probably inhibits the expression of suppressor of cytokine signaling-3 
(SOCS3), thus leading to M1 macrophage polarization and increased levels of pro-inflammatory 
cytokines (IL-1, IL6, IL-12 and IL23), which provide a microenvironment to facilitate the 
differentiation of Th17 cells and increased IL-17 levels.  In turn, the increased IL-17 level enhances 
IFN-γ-induced phosphorylation of STAT-1 and subsequently the M1 macrophage polarization. 
Meanwhile, IL-17 suppresses IL-4-induced phosphorylation of STAT-6 and subsequently the 
polarization of M2 macrophages. Consequently, the establishment of a positive feedback loop 
between Th17/IL-17 and altered M1/M2 phenotypes may contribute to enhanced immune 
surveillance of cancer cells, and simultaneously, lead to a prolonged inflammation and pathogenesis 
of BRONJ-like diseases. iNOS: inducible nitric oxide synthase; Arg-1, arginase-1; TNF-α, tumor 
necrosis factor-α ; IL, interleukin.  
 
 


