Table1. Serum melatonin concentration at light and dark in non-pregnant adult C57Bl/6 mice.
	Authors
	Method
	Light (pg/ml)
	Dark (pg/ml)

	Georges J.M. Maestroni et al. 1986[1]
	RIA (Bio-Sciences Products, Emmenbriicke, Switzerland)
	50~80
	~270, peak at 1:00 h

	William W. Morgan et al. 2001[2]
	Plasma sample, RIA (Stockgrand, School of Biological Sciences, University of Surrey, Guilford, Surrey, UK)
	~40, sampling time points were not reported

	Hoda Khaldy et al. 2002[3]
	RIA (DLD Diagnostika GmbH, Hamburg, Germany)
	Not reported
	~80, peak at 0:30 h

	D. J. KENNAWAY et al. 2002[4]
	RIA kit (Buhlmann Laboratories, Allschwil, Switzerland)
	not reported
	~10

	T. Korhonen et al. 2005[5]
	Plasma sample, RIA (Linco Research, St. Charles, MO, USA)
	~15
	~25

	Masafumi Machida et al. 2006[6]
	RIA (Buhlmann Laboratories, AG, Allschwil, Switzerland)
	Not reported
	5.9±4.5

	Araceli Go´mez-Corvera et al. 2009[7]
	ELISA (Immuno Biological Laboratories, Hamburg, Germany)
	44.04 

	not reported

	Hui-Mei Wu et al. 2016[8]
	Plasma sample, ELISA (Cusabio, Wuhan, China)
	~20, sampling time points were not reported

	Jingliang Liu et al. 2021[9]
	ELISA (H256-1-2, Nanjing Jiancheng Bioengineering Institution, Nanjing, China)
	525, sampling time points were not reported

	Honglian Yang et al. 2024[10]
	ELISA (LS-F25779-1, LifeSpan BioSciences, USA)
	50~60
	~60, peak at 8:00 h 

	Dongying Lv et al. 2024[11]
	HPLC mass spectrometry
	~20, sampling time points were not reported

	Hongyi Yang et al. 2025[12]
	ELISA (Wuhan Fine Biotechnology Co., Ltd, Wuhan, China)
	~35, sampling time points were not reported

	Jingbo Qi et al. 2026[13]
	ELISA (E-EL-M0788, Elabscience, Wuhan, China)
	20~30
	~35, peak at 23:18 h
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Supplementary Figure 1. Maternal serum P4 and E2 levels, placenta weight, and placental Tnf and Il6 levels at E16.5 (n =3–4 per group per ZT point; total n = 16 for the Control group, n = 15 for the L‑ALAN group, and n = 16 for the L‑ALAN+MT group). ZT0 and ZT24 are double plotted for visualization. Group comparisons were performed using two-way ANOVA (*P < 0.05, L-ALAN vs. Control). Rhythmicity was assessed using the JTK_CYCLE method (no significant rhythmicity in any group, P > 0.05). 
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Supplementary Figure 2. Total placental volume was estimated from placental weight assuming a tissue density of 1.0 mg/mm³. The absolute volumes of each zone (Dec, Jz, and Lab) were estimated by multiplying the total placental volume by the fractional area of the corresponding zone determined from H&E-stained sections using ImageJ (n = 7). Data are presented as mean ± SD. *P < 0.05; ns denoted P > 0.05.
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Supplementary Figure 3. (A, B) The mRNA levels of Ki67 (A) and Cd31 (B) in placenta at E16.5 were determined by RT-qPCR (n = 12). (C, D) Representative images of negative controls for Ki67 (C) and CD31 (D) immunostaining in the placenta at E16.5. Negative controls were performed by incubating sections with isotype matched control antibodies (rather than primary antibodies) under the same conditions. Data were presented as mean ± SD. *P < 0.05, **P < 0.01.
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Supplementary Figure 4. Proportion of SGA fetuses in the E16.5 endpoint group. SGA was defined as a fetal weight below the 10th percentile of the fetal weight distribution in the Control group (466.6 mg). The proportion of SGA fetuses was calculated for each litter as the number of SGA fetuses divided by the total number of fetuses within the litter. Each data point represented one litter (n = 12-13). Statistical comparisons among groups were performed using the Kruskal–Wallis test. Data were presented as mean ± SD. **P < 0.01, ns denoted P > 0.05.


Supplementary Figure 5
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Supplementary Figure 5. Body weights of offspring on PND21. Individual offspring body weights were averaged per litter. The litter mean was used as the statistical unit (Control, n = 7; L‑ALAN, n = 6; L‑ALAN+MT, n = 5). Data were presented as mean ± SD. ns denoted P > 0.05.



Supplementary Figure 6
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Supplementary Figure 6. Classification of placental differentially expressed metabolites (DEMs) at E16.5. Pie charts showing metabolite category distribution of DEMs in (A) L‑ALAN vs. Control and (B) L‑ALAN+MT vs. L‑ALAN. DEMs were defined by VIP > 1, P value < 0.05, and Fold Change > 1. n = 12 per group.
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