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Effect of Lactobacillus ramensus probiotic
use and High Intensity Interval Training on
the ratio of liver enzymes AST/ALT
in desert mice with steatosis
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Hossein Shirvani3,Hossein Abednatanzi#

Abstract

Background and aims: Fatty liver is one of the increasing diseases. Since
changes in the gut microbiome causes fatty liver, taking probiotics
may help to maintain gut microbial balance. This study was aimed to
investigate the effect of probiotics consumption along with high
intensity interval training (HIIT) on the ratio of liver enzymes
(AST/ALT) in rats with steatosis.

Methods: In this experimental study, 40 male rats with an average
weight of 200 to 250 grams were randomly divided into 5 groups of 8
(including healthy control, steatosis, HIIT+steatosis,
probiotic+steatosis, HIIT+ probiotic+steatosis). They received high-fat
emulsion (10 mg/kg/day) to induce steatosis. The probiotic
consumption groups received 10° colonies/ml of
Lactobacillus rhamnosus bacteria by gavage daily for 5 weeks and 5
days a week. The ratio of AST/ALT in the groups was compared.
Results:. The ratio of AST/ALT in the steatosis group was higher than
the  healthy control group. However, this ratio in
steatosis+exercise+probiotic group compared to the steatosis group
had the highest decrease than the other intervention groups which
shows the positive effect of probiotic consumption and HIIT on
improving rats with steatosis (p=0.001).

Conclusion: Lactobacillus rhamnosus probiotics foods consumption along
with HIIT led to reduce the ratio of liver enzymes in mice with
steatosis.

Keywords: Lactobacillus GG, Exercise Training, Nonalcoholic
Fatty Liver Disease, Probiotic

EBNESINA - IRIAF Health Administration (Vol. 25, No. 3, Serial 84 Autumn 2023)

Copyright© 2023. This open-access article is published under the terms of the Creative

ACCESS Commons Attribution-NonCommercial 4.0 International License which permits Share (copy and
redistribute the material in any medium or format) and Adapt (remix, transform, and build upon
the material) under the Attribution-NonCommercial terms. Downloaded from:
http://www.ebnesina.ajaums.ac.ir

OPEN



W 39LS (53 303 g (wgunioly (o sbewligiTY Suigug 5 S yao il
AST/ALT g0 sbp 3T cuwd 39

3990w 4 o (1m0 sl i g0 40

ié};hs.\gl: o ,“"‘5515”5 g ,‘@"Qg!}éam)é“@mowm
[RVICY

29 i S LT el Gl 330 4 g5 sl jlass 3 (Ss copn s ISTART g A
Joboad Lda Sl Sl (Sa0 S g1 9 53 S peto 0 gudio0 02 S olal Siels ou g p g g sSae
L (5lad Ol yad 5 LAl 9 53 S prte il Gaand Sua b (ha 953 (il 9 9 099 (5395530
o alad! gl las slagh g (AST/ALT) suss slaas i1 st (HIIT) YU oraih
YOr LI Yo (05 (aSilie b b (ol o Glige e ¥ ol (sna 8 Ol g SemI ¥ M)
5w HIIT 5 g3l ol allow 508 Jolad) (LA 09,80 ju Solual jgdo dua S
159, 93l (S8 (51 3 9158 S S (593l S gan gt HIIT . g3liinhe S g 9 9
O Gius dn (S g g S ude SLas g S addi ouls Laghige da (Ve ME/KE) wijp g O gl g4l
4 |y gmaati y g placls $35Y 5 S 31 il Lo (IS o Bl i 50 59,0 g 4aia
018 S B dewslio uy g0 Lao 9,8 5o AST/ALT et .aujS @bl yu 5198 @y gus

Lol .0 99 yicdins alles J 558 59,8 ds S  g3liieat 0 9,8 Jo AST/ALT casess (ol ja0 (L ABL
$Lao g S b b denllio ju 5 93liiesl 09,8 dy Coves S g 9 HITTH ) g3liind 09 3 5
Aladl g S uigun gy S e coiie il ouliag (LD 4S cudila 8 g2 g GRALS O yiddiag alilas
(P=2/r ) ol 5 giliiend 4 Wino sLak 9o 9 93¢ 59 HIIT ol o

el HIIT oLt of yat as (ool gl coli s3SY S i gag 3 S yuno (S 8 4000
a5 93 laa lagh e 59 S Slaps BT Cuess hals

(AT Oy A (Silow (w339 (R (T el Y ISl Olols”
9429 5

(AF Joadanso N E ¥ 5l cpgan 0 )lodd ooy 9 Cammnny Jl)
VEP/O/W e sgh g )b

Lles Oloss 9 31wl cuilags 0131/ Upwo ol (g 3 (ol doliliad
VEP/P/IF sl s )b

)1 Gle >les Oloys 9 sl cublangs o 151 / Lpwepl (pidg o (sode dolikiad 44 51 pl (3420 9 (53lo G3i> dod

iy pole 9 SN Cars 098 (6D spmiih )
Al (las lising g pole asly oMl ST oKl
ST olRisly ¢ o359 pole 5 (S Car 09y pledils ¥
Ol (0l (Slains g pole sy (oMl

oISingy «(obig Sigp i DS S pe olutils ¥
ot Fadng Sap psle oK (U5 S
ol

AT o8zl sb55 pole 5 s S 095 sl ¥
Arl el lidos g pole sy (oMl

W32 358 1yt o™

MBI ol (o259 pole 5 i Caryi 09)F ]
Olrl ol lidos g pole a1y oMl

+AA (YY) FEASYS -5 2 il
phdghazalian@gmail.com : j...!



o5 Oloys 9 dlawl cudlags o)l / Lawepl (Sidg 3y (sode dolikad

Cnl Wb a8 e > 08 el obe cul SOl lgis
@l oLdShy 2 298> Ul o le dogy 5
L Oglite 605 ool @ig 5 oS la)len
G aly 3 3 cle opy s NAFLD [¥]
3 ol 5 G55 sladsbo )3 AST .l ol il gical
9290 4y 9 Ly e dmale S dlex Sl el
e a8 el Jojsiw pujs] SO ALT i n
oa3ls S an ) ol g 95 e bl 1S sl ol
DS e i a8 glag)lan sl y5 ol
F S ol 655 S Ly Joose sk 4 NAFLD
Gigis al33 Ly (AST 5 ALT) 4o s Lo slogy 5
Do o 03 Lasis pw ) (e d 3l YLl V-Y)
b5y 4 S syt (b 3 p)S ALT 4 AST s
2 P19 25aS [¥] 2 ) Lol (S5 4l 2ol 8l pgle s
Aoy ol 8l 1y AST/ALT Cans aous )3 9 aad ialS
S e S i D gy 4 45 alitle]] gl
3,8 Linlgd (SLaS it 1S (glb (5 oy S puSinio
2] e A oS il a3l slagslmial L)
B Lrolen Ly ptali 8 ol il gtel s ol
S by o Catlo g s S p 505 sl iel )l
018 S8 s0S sl g )lows asis D Jlw V=Y B ole £
SSILE (oS o) L 38 il G Lol L
S SU s glaglon 5l (gobun 1nj )l 48" (g)low
5 3=l olyen (518 (Lol Jloy zolaw L ol (S
oMo (ygiy @l 3,81 )3 ol (Sn (o yid golaw
e a3 48wl (5 )bual Sl agd sanlia
LS S (g sloparls & Ll oo d9b oo yrandd jlow:
[¥]
Sl a8 s b oSl ol b Ssn
Higdige o3l § 32925 039, pong)See (sl S35 2l
il Cewl ySos Sgmgy loyd a5 oud odld L

Yo

-

4A0AR0

oSl (NAFLD) (S 0y o 5)lowy

L V0 o o o 45l oz )3 688 030 ko
sl ez Glyiear joilial sl ()6 pels 0 7Y
S sladsbe mdlginw )3 S o3 ISS @ 02
g ds Ygane (3l einlisd Bl s J] 295 n i o5
Som sbadSssly L gl oo b (LSly 55l jgilicl
bols b Jolw Blbl cuow @ 1y diws &S awdiginw J5b
45 35S 0> (JgSTy 9,8 jplil )k NS (o0
Coasbge Sy )3 |y dtn & ol (635555 s sy Jolid
Py L dlgie (JPsSa9 S jpiliinl S (0 S5 (659 e
sladshe p)gr bl b claglinad amd &5 JgissTs Sle
iliy 9 398 e paFidio jopd e Olayd g g4
DI3s 1y T(HCC) s (oo 5 jgpew ay by iy
32 3 Jgese pobo 0 (08 (a3l calial s
(ol sl 2,05 3529 SdS Ly Jghs ol (65501 9
el il byl o3l 51 ey )38 Ly S
oIS 4 s ((ALT) sl uil5 VT 5 " (AST)
ol 45 Js > 095 e 03l ;L5 “(ALP) jblaws
AST & s ALP 3 o)l 5 i ol b (Sisleals
ISt colagliwl dg 5 o odly L ALT 4
oo Silen S Oy 4 3l glalo 37 (NASH)
&8ls > NASH .l ous o3y s b cuenl b 08
1 48 el 8L oo ) ainbs 5 (sl po 0imd L
s ALT 9o adlid (MU o a8 Gilow olyis
oLn a5 agng S sl Sl S35 13 93 ;0 AST
2 a3l pl i o ol b Wm0 (605 (sla ol oS

1. Non-alcoholic fatty liver disease
2. Hepatocellular carcinoma

3. Aspartate transaminase

4. Alanine aminotransferase

5. Alkaline Phosphatase

6. Nonalcoholic steatohepatitis
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EtOH, ethanol; FFA, free fatty acids; IR, insulin resistance; LPS, lipopolysaccharide; NAFLD, non-alcoholic fatty liver disease; NASH, non-alcoholic steatohepatitis;

ROS, reactive oxygen species; SCFA, short-chain fatty acid; TGs, triglycerides.
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