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Extended Absract

Background and Aim: Physical activity and the use of antioxidant supplements are considered effective strategies for
improving the balance between oxidative and antioxidative stress, thereby enhancing physical performance (19). In recent
years, several pharmacological and medical studies have identified garlic, as a natural substance, has antioxidant properties
(20). Due to these properties, garlic may help counteract the harmful effects of oxidative stress caused by various diseases
and reduce indicators of cell membrane damage (19).

Given the increasing interest in natural and cost-effective sources of antioxidants for promoting health, further research in
this area is warranted. Therefore, the aim of the present study is to examine the effects of garlic supplementation on serum
glutathione levels and selected markers of cellular damage in inactive individuals following a session of exhaustive exercise.
Materials and Methods: This semi-experimental study was conducted on a statistical population comprising male students
from Birjand University. All participants were healthy, physically inactive (i.e., had not engaged in regular physical activity for
at least one year prior to the study), and non-smokers. A total of 10 volunteers (mean age: 25.6 + 2.6 years) were recruited
through public announcements. The study employed a counterbalanced crossover design, in which all participants received
both the garlic supplement and the placebo in separate phases. Each participant attended three laboratory sessions. During
the first session, after signing an informed consent form and completing a general health and demographic questionnaire,
anthropometric characteristics were measured. These included weight, height, body mass index (BMI) (assessed via a

body composition analyzer), and body fat percentage, which was estimated using skinfold measurements at three sites
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(thigh, triceps, abdomen, all on the right side) and calculated using a standard three-point formula (28).

In general, after the first session, in the second and third sessions (test sessions) which were conducted two weeks apart, a
blood sample was initially taken from the brachial vein in the sitting position (all initial samplings were performed at 8 AM in the
fasting state). Then, the supplement or placebo was consumed once a day by the participants (1000 mg capsule containing
garlic powder or flour as placebo) and after two weeks, they performed the Bruce exhausting activity (29, 30). In this study, two
blood samples, each of five milliliters, were taken from the brachial vein of the participants in the sitting position in the fasting
state, such that one blood sample was taken before taking the supplement; second stage of blood sampling for glutathione
immediately after exhaustive exercise and for cell damage markers 24 h after exercise was conducted. Blood samples were
analyzed for serum glutathione and markers of cell damage, including creatine kinase (CK) and lactate dehydrogenase (LDH).
Findings: As shown in Table 2, there were no statistically significant differences in baseline characteristics (age, weight, body

fat percentage, and BMI) among the participants (p>0.05), indicating homogeneity of the sample.

Table1. Results of independent and dependent t-tests for comparing within- and between-group changes

Variable Dependent t Within-group p Independent t Between-group p

Placebo

10.06 0.001*

-15.10 0.001*
Garlic 7.41 0.001*
Placebo -12.53 0.001*
1.60 0.07
Garlic -7.51 0.001*
Placebo -19.66 0.001*
1.72 0.06
Garlic -16.28 0.001*

* Indicates a significant difference between the two groups at the p<0.05 level.

According to the statistical results in Table 1, garlic supplementation significantly affected the serum glutathione response.
Following exhaustive exercise, serum glutathione levels decreased significantly more in the garlic group compared to the
placebo group (p=0.001).

On the other hand, the statistical results of the data showed that the LDH level both the garlic and placebo groups showed a
significant increase post-exercise compared to pre-exercise levels (p=0.001); however, the between-group difference was not
statistically significant (p=0.07). Similarly, CK levels also increased significantly after exercise in both groups (p=0.001), but
the increase was not significantly different between the garlic and placebo groups (p=0.06). These findings indicate that garlic
consumption did not prevent the post-exercise rise in CK levels, suggesting that the increase was primarily due to the exhaustive
exercise protocol itself (Table 1).

Conclusion: The present study indicates that acute garlic supplementation, likely due to its sulfur-containing compounds, may
activate enzymes involved in glutathione synthesis and metabolism, thereby influencing the antioxidant response. Specifically,
garlic may enhance glutathione utilization in response to exhaustive exercise, potentially through the activation of glutathione
peptide metabolism.

Keywords: Exhausting exercise, Garlic supplement, Glutathione, Lactate Dehydrogenase, Creatine Kinase.

Ethical considerations: All ethical principles have been considered in this article. Participants were informed about the purpose

of the study and its implementation stages. They were also assured of the confidentiality of their information and could leave the

study at any time and, if they wish, the results of the study will be made available to them. Written informed consent was obtained




Journal of Practical Studies of Biosciences in SM Summer 2025, 13(34)

from the participants.

Compliance with ethical guidelines: The authors of this article adhere to ethical rules and standards at all stages of the
research, from design to publication of the article, in order to maintain scientific integrity, prevent fraud, and maintain scientific
credibility.

Funding: This research has not received any funding from government, public, commercial, or non-profit funding organizations.

Conflict of interest: The authors declare that they have no conflicts




9 Mo 9399 38 (S P eds (68 y il Olllan 4y s

é% =11 Lo P osled ¥ 0398 o1 P F Sl

VPRI ¥o8 o9 03B 1P/ Y/oY 1 Sal g g sl 1Y/ AN 1l 38 fu sb

GOl Sllas 4 5
P38 03 (S pole

Wy oSS

3 om JUd g 1,81 50 (Jobw ol sl (331 3 p 3w 398U olS 2y 1091 B pan b
Sodiloly cadled duds S

Tiodnd Al T Yo pligg 92 U A po (S ol e
Ol Rl i oy iz o o8NS (L2359 pole 0aSisly (B9 pole 09,5 Ll )
Ol Rl iz o iz o olRisls (o859 pole 0uSLAls (3359 pole 09,5 Sliwl Y
Ol iz s olRANS (25559 pale 0aSails (1555 (5550 58 9B )| ulen IS Y
Ol Rl iz o ol8iils (2559 pole caSisls (8555 Siel 53 1SS sommiils ¥

ouSs
b gilaaST b Callasl T L alilie (yad a0lyi o cmdaluSTas ST 51 600,55 1 sy i § diona)
slsoailely cled amdr S5l ey JLsd e o8 s Jsl ol lagasls (S s o 93U 1 e
(f'd" 009_7 ua:-Lw 9 Jl_..u YO/FEYF e u—ail.a.ﬂ l_> w.ll_w Jl_ljr.c = 63.7\'_......7‘\) Ve oloss é—e.ﬁ.?d. &9) e
L 90 LaoaiiS S 8 aiogas o8y carboline 5w oyl o asldbgls & yaods cas e yie p oy SolS VYOV
015_..: a- 0)15 J_oiaub_& 4—’1"—"")03—' 63l_> J?—AAA—S f)jgrj‘"“ \"‘) LAJBJ‘Q l_| J_.o.ic ‘L{bod.uSuS)_.u
Ao pgd (6N asols plosl 1) ey jlwoniloly e Jlad o) cBlais 9 058,S Byme atan g0 Bae 4o |y (Lasg,lo
celw VY “;31_»4 u.._wi LsLCnQaD-Lm LSJ_AfO)L»‘ 6‘)—} 9 )LMJO;MLA‘? u_..lLsd )l W T) d_l..ols)L P y—w ug_ﬁl.‘}lf )5—'4-\.40

A oolaiwl p<'/~a L.S)“bgr;"“ CL’ ) )0 AL .\‘5 9 uls" ot 09_9)—‘ )| Laosls J_..l.’}u 9 d_:)?u st_a UJ; [al_>u‘
(p='/' M \))l_..quJLo‘s WJL:B )‘ L ) Lojj)lo 9 e 03)5 9o 0 Q?""L’Blf @a_m asS ols ul—u.u.‘ 6)l_a1 PL..' L 4—15[.{
9 )l_.”)mouLSY @4_..4 .Q)J L)_u t.S)bgr;M usl_m (p=’/~ . \) LQJB)‘Q A Comd o °5)j BLE) il u..._ibls
e °3)j BEE) (}.._a‘)ﬁ‘ )l_..uo.hl.n‘} u_.JLsd )l Q= (p=~/~ . \) L035)|b 9 (p=‘/' M \)).a_m °5)j 9 = 4O )l_...Su....l;
A oS Jld b NI yams S B yime 16 S Az (p=2 [+ A) Sl (g0 mixe Dglas Ladg,ls an o
u_..ll.:j e .)9_..4‘59 )L..uo.bl.‘o‘s U_JL'S a4 CLMJL' L U‘A.a_ms‘@.:T u_v‘ ).._....H.: u_u:b).' u..._bbﬁ‘ 90 09—"’["55
..))‘J_; ‘Sbl_w w_..u] )5)_’ = L.S)—“"L’ g J_o.ia d)_.a.o as JH‘SA le_m u.._..uT .bl_‘>u‘ g0 9= )l_MJOs»LQ‘B

LS 5,8 ¢ 3U59,00 LS Y ¢5usliglS e JoSo jlusonilely o859 odlad s gudS oy

)9 poke 0uSLiilS (e puy o UGS (s s :o»)éi oJ ghemeo 0w g3
d - https://doi.org/10.22077/jpsbs.2024.6920.1832 silbeigi@birjand.ac.ir : o g ;S| oy




Ol 5 (S ol drw
l n.s—"i}"—‘ﬁs s ‘qg;—.e—w.)lf 9 Au-w—w-w SOlabigls !

G950 9 09— Ll Lo b SgslannST STy iz 5o
Sl 5 golaas o o8, b 51 lie JLoael gl
Lo reis 3l ol 3o imli 9 JeS—i5 Lo 3l
S eaSln e et h slaisesr

(1 0) 0o 08 5 708 Lo JolS
o bgie 5 S () bl sl L
el alss g ol glaglay oo 5l i iole, YL
Cel o 0 4 S s 0 F) 1ine,e —luSlas
Sra—uwl Gaali8l g 150550 —iolusSTas ol (s
el Gloas s il czrge (pizmen 5 (2l
iLSseeanlisY g (CK) M 5lS ls aile Jglws
g 4 s 9 (g 4Sle; (V) 395 o0 (LDH)
Sboe ol (Mae 59,5 adsi Ng-S o0 9—STROS
oS OF ) 05 KEas 55, el Ead o San s
5 CK slp 3T galy (o2 4y (V1) (ol 5 00
as ol plsi mols ol slawodslely o Jled 4y LDH
LDH 3 CK bl i l38l o mgo L 5l uoiilely sy
Cdlad 5l b cod e dlad il S A el 0
S aas o plis ol i o S jg bay (VF) 050 0
Lo ool glssl adgs cozge wad slwonilely Dl jos
STy Lo L 0ol ml a8 05B00 iy o OS]
Sy sy oo sl el an o Jolw und Lis Ly
A 50 a8 We oo Ltd ol e 5 emge ()b
a1 092> Jolw 49,0 ;0 4 S LDH g CK slae 3l <)
P 9 03 Ol 3ly 5 So—boe Lo,y Jshow z)l5 4y
Ol oy 53 T 50 mal e bale e 5 Wig i
hae sla ol 5l yiin LS 315 .00) amb o
St 4 58 JoolS sl sl SILDH 5 355 0 Lo,
WIS (g0 3 (5lap (o SIS s Sl 055 (65,
ol )8l a S aas oo lis Olaass muls (VF) 05,5 o Lo,
pos 5 ol s beSTas e 8 b olls S50
lacles ) il aylaST s aly o lie o 550
5y ol 31OY) il o YUy bagie g 0o b
Ol S0moys ojlgen (Siiy g (55 ploaasie 5 oLk
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