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Chemotherapy-induced peripheral neurotoxicit - - - -
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(CIPN) 1s a common and serious side effect | | |
associated with various chemotherapy agents, WA To evaluate the neuroprotective effect of TQ, DRGs were Anlmals_. A total of 60 rats were assigned to 5 experimental
ZQ P groups with 12 animals/groups based on their baseline responses
=S including paclitaxel (PTX) ). Unfortunately, o | collected from E15 embryos of a pregnant Sprague-Dawley rat. The to the behavioral test (Figure 2).
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CDQ‘ imited  efficacy  in  either preventing  or L] and treated with TO, 5uM or 10uM, PTX (50nM), or their performed at baseline, mid-treatment, and the end of treatment to
—— Lrie y P g = ’ ! ! assess mechanical allodynia. This parameter measure the
U: mitigating neuropathic debilitating symptoms. ods | combination for 24 or 48 hours. micrographs were taken using a development of neuropathic pain.
e | Thymoquinone (TQ), the primary bioactive w light microscope, and the length of the longest neurite in each DRG i Epld_ermal Newe I_:lbe_r 2L UENF) .

: . i IENF density was quantified in the hind paw footpad In four
compound of Nigella sativa seeds, has =L was measured using ImageJ software (Figure 1A). animals/groups at mid-treatment and at the end of treatment to
eXhI-bIted nota}ble potential In -m-ltlgatlng CIPN, n‘l 3 | MTT assay was performed to evaluate whether TQ could interfere examine sr_nall unmyellna_ted peripheral nerve fiber damage. This
particularly in acute preclinical models®. ' . . - parameter is correlated with CIPN.
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chronic CIPN remains unestablished. | collected from 4 animals/group at the end of the treatment
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Figurel: Schematic representation of in Vitro Methods @ Paciitaxel (i) Figure 2: Experimental Design
Thymoquinone (p.o)
In Vitro § In Vivo
Neurite Elongation Test . Body Weight Analysis
m ! . . 280 =y Mid-treatment End of treatement
= As expected, PTX (50 nM) significantly reduced neurite length compared to the CTRL group (p <0.0001), Throughout the experiment, the daily l l
—> confirming its strong neurotoxic effect. TQ alone (5 or 10 uM) did not alter neurite length, indicating no | ©fal administration of TQ and the 2604
e . _ L 2
L1 intrinsic toxicity. At these time points, co-treatment with PTX + TQ5 uM significantly prevented neurite . weekly intravenous administration of =
_ _ _ _ _ : . : = | i .
impairement compared to PTX alone, demonstrating a consistent neuroprotective effect. In contrast, PTX + | 1% whether given alone or n s 240 Q‘” %5“
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TQ10 uM failed to reverse the damage, suggesting that higher doses may not be effective (Figure 3). . combination, were well tolerated. A S W”/
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: Figure 5 : Rat’s Body weight growth curve during the experimental period
. (p>0.05) (Figure 5).
= . Mechanical allodynia
~ At the mid-treatment, PTX and PTX+TQ5 groups demonstrated a significant decrease in the mechanical threshold
i compared to the VEH group (p < 0.05 and p < 0.01, respectively; Figure 6A), indicating the development of
48h i _ _ — _ _ _ L
B 24h . mechanical allodynia. Furthermore, no significant difference in the effect of TQ (10mg/Kg) alone or in combination
1500 1500 | s - with PTX compared to the VEH group (p > 0.05; Figure 6A), suggesting that TQ (10mg/Kg) was able to prevent the
- - %k 5 3% % % Xk mechanical allodynia induced by PTX. At the end of treatment, Both TQ5 and TQ10 groups were able to prevent
=1 = | _ _ : : . :
S 1000 o 1000 _ ' PTX Induced mechanical allodynia (Figure 6A). Furthermore, the quantitative analysis of IENF revealed a
% % significant reduction in the density of small unmyelinated fibers in the PTX group which was prevented by
= 00 = 00 1 . PTX+TQ10 only at mid-treatment (p>0.05 compared to the CTRL, Figure 6B).
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Figure 3: (A) Representative images of DRG treated with PTX, TQ, or it combination for 24 and 48 h.(B) Neurite outgrowth i = é % ] = w L é T
from DRG treated with PTX, TQ or it combination for 24 and 48 h. i 7 T T
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s * % T . Figure 6: (A) Effect of PTX and TQ co-treatment on mechanical allodynia. (B) Effect of PTX and TQ co-treatment on IENF density.
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approximately 50% cell viability at | 2 a0 \ = | H . Western blot analysis revealed a significant upregulation of TLR4 200~ _EX*
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Figure 4. Cell viabllity Test . progress to evaluate potential modulation of TLR4. 3
0 5 In In vitro part, TQ prevented PTX-induced neurite impairment supporting its neuroprotective potential. Importantly, TQ did not References @
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o |— _ _ _ _ _ _ _ o _ _ Insights into thymoquinone: A comprehensive review of its
a J Ongoing molecular analyses, including TLR4 and TRPV1 expression in DRG, will provide further insight into the anti- neuroprotective effects in chemotherapy-induced neurotoxicity.
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l Q.. inflammatory and desensitizing mechanisms of TQ.
gi) Q= Future work will assess long-term outcomes, dose optimization, and explore combination strategies to enhance therapeutic benefit. )
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These preliminary findings suggest that TQ may serve as a safe, multitargeted adjunct therapy to prevent or mitigate CIPN _ _ S
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without compromising anticancer efficacy.
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