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Abstract

Zinc, an essential trace element, plays a crucial role in cellular metabolism. By
interacting with numerous proteins, it is essential for a wide range of biological
processes, including normal growth, reproduction, DNA synthesis, cell division, gene
expression, cell signaling, wound healing, bone formation, and immune system
enhancement. The liver plays a central role in zinc metabolism and homeostasis in the
body. Zinc concentrations in cells are tightly regulated by two families of zinc
transporter proteins, Slc30a (Znt) and Slc39a (Zip), which are known to decrease and
increase cytosolic zinc concentration, respectively. Forty male Wistar rats (4-5 weeks
old, 189 * 7.8 g) were randomly assigned to four groups: saline-control (SC), saline-
exercise (ST), Ajwain-control (AC), and Ajwain-exercise (AT). Mice in the training
group ran on a treadmill at 32 m/min for 60 minutes per session, 5 days a week, for 8
weeks. Mice were received orally (2 g in 10 ml water/kg body weight) and saline groups
were treated in the same way. Data analysis was performed using SPSS version 27
software with a two-way ANOVA and Tukey's post hoc test. Ajwain supplementation
significantly increased Znt5 and Zip8 gene expression compared to saline groups. Zinc
levels and Znt6 and Zip7 gene expression did not show significant changes.
Simultaneous implementation of exercise and supplementation with aqueous extract of
fennel seeds may modulate zinc levels as well as the gene expression of some zinc
transporters in the liver. These findings may provide novel insights into the underlying
mechanisms of exercise and nutrition effects on liver tissue.

Keywords: High intensity exercise, Supplementation, aqueous extract of Ajwain seed, Slc30a (ZnT),
Slc39a (Zip).
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Table 1. Primers used in the Real Time PCR process

Genes Sequences Accession number PCR products(pb)
Slc30a5 F-5-TGACACAAACATGCTGACACC-3' NM_001106404.1 89
R-5-CATGACTGTGGGCGTGACT-3'
Slc30a6 F-5-TGCTAAACTTCTCAGACCACCA-3' NM_001277279. 141
R-5-TCACATTTTTCCCAGGCGTATT-3'
Slc39a7 F-5'-CTCATTCGCACGATACTCCG-3' NM_001164744.1 133
R-5-TGTCTCACAAACTTCTCCACCAC-3'
Slc39a8  F-5-ATAAAGAAGTCGTATTTCCCCAAGA-3' NM_001011952.1 165
R-5-GTAAAATCCACCAAACACAGCAAC-3'
B-Actin  F-5'-GTGTGACGTTGACATCCGTAAAGAC-3' NM_031144.3 119

R-5-TGCTAGGAGCCAGGGCAGTAAT-3'

S ol (p= 20T ol pae Dl xS Jgle
(Pp=1/7) el Il pzean 5 (= 4/8) s i

Qj.aﬂ b ola ooy aalsl LBl (gl gme oS

b
Zn6 5 ZNt5 03 Ol s ¥ 5 ) slalssal Lo

SAUT L Laesls o Ll sl esls OLis A4S il
Snts o5 Oly S sls Ol a4 bgs bl

M



O, 5en 5 (S (555 e AT-AY Slomios VE0F Dbl ol o)lod (pas il dlu g5 5lr (i)

—0L b JaS —odle glaey S e S sl LS
e S o e 3 B oY)
ssme Slas (P= /00 8) e =05 L oy el
el el edls OLES (g, lez.ﬁ 0 JKE s sy
Aol ) (:\JS &= aS sls OLES Laesls J.:bﬁ
ez 5 (D=0 /YY) p a3 D= +/Y0) J s
Ol petd ol (Dl ds 355k (p = 2/49) elas i
Slge Sl @b s s aae bl kil
ol s ekl sy (Vo) 0L A e
S ol sdel L3 Jsde 53 (oL JeSe) iy,
ras s BB lae oS pl SL das e 0L
ool Jpdr 534S (505 ole fpimen 5 G

J..:;L:du \J‘} b &:»w‘

U5 =l slaes S o o5 313 LS S5 i
Sl ol pme Sl (p= /YY) J S -0l L
Jgloen 31 Ie 51 plUS o ZNH6 05 Ol s
ol mman 5 (P =0 /E0) S (P = /EA)
VOIS s sl OlES (gols pme Dl uis (P =v/08)
Olas us sl Zip7 5 Zip8 el Ol bt
05 Oly 45 sls OLES Waesls oo ol el a3l
e I odtlle Sl oS a5 ZID7
Sl owamen 5 (0= 0VY) el i dp=e/e)
Solsmn i (B = 2/8) (8 #slome) lelas
Slas ol Ol Zip8 0 ol Js i sdalis
Sy il Gl i (= ) e
xS (P =0 /YY) elas 5 (p=0/0R) s S

S5 03l b by p bl (Sl (g)ls e

(rﬁf. ;vfjﬁc‘) 05 sd sdra slse slie =Y Uy
Table 2. Amounts of minerals in Ajwain seeds (microgram per gram)

Ca Cu Fe K Mg

Mn Na p Se Zn

14829.3 7.3 722 55315 3906

25.39

1621.3 2876.1 1 53.4
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Fig 1. Znt5 gene expression. Groups with common letters in each column have no significant difference

(p < 0.05) based on Tukey's test
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Fig 2. Znt6 gene expression. Groups with common letters in each column have no significant difference
(p < 0.05) based on Tukey's test
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Fig 3. Zip7 gene expression. Groups with common letters in each column have no significant difference
(p =0.05) based on Tukey's test
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Fig 4- Zip8 gene expression. Groups with common letters in each column have no significant difference
(p < 0.05) based on Tukey's test
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Fig 5- Zinc levels in liver tissue. Groups with common letters in each column have no significant
difference (p < 0.05) based on Tukey's test
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