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ABSTRACT Objective: To explore effects of glutamine combined with entecavir on liver lesion index and immune level in
virus-type cirrhosis mice. Methods: Sixty healthy male BABL/cJ mice were divided into model group, glutamine group, glutamine com-
bined with entecavir group (combined group) and control group according to the random number table method, 15 mice in each group.
Mice of the model group, glutamine group and the combined group were injected with 50 wL HBV plasmids through the tail vein by
high-pressure water injection, and then 50%CCI,(5 mL/kg) was intraperitoneally injected into the mice of the cirrhosis model. In the con-
trol group, 50 wL of normal saline was injected via tail vein, followed by intraperitoneal injection of normal saline (5 mL/kg).The glu-
tamine group received glutamine (0.5 mL/10g), the combined group received entecavir combined with glutamine (0.5 mL/10g), the con-
trol group and the model group received normal saline (0.5 mL/10g), once a day, the treatment cycle was 4 weeks.The liver function, vi-
ral load, liver fibrosis index and immune function of four groups of mice were compared. Results: After modeling, there was no statistical
difference in the levels of virus load, ALT, AST, HA and PIIIP in the model group, the glutamine group and the combined group (P>0.05).
After 4 weeks of treatment, the levels of viral load, ALT, AST, HA and PIIIP in the glutamine group and the combined group decreased
significantly, and the levels of viral load, ALT, AST, HA and PIIIP in the combined group were lower than those in the glutamine group,
with statistically significant differences (P<0.05). After 4 weeks of treatment, the levels of viral load, ALT, AST, HA and PIIIP in the glu-
tamine group were lower than those in the model group, with statistically significant differences (P<0.05). After 4 weeks of treatment, the
levels of viral load, ALT, AST, HA and PIIIP in the glutamine group were lower than those in the model group, with statistically signifi-
cant differences (P<0.05). After 4 weeks of treatment, the spleen index and the percentage of CD4, CD4"/CD8" of the glutamine group
and the combined group increased, and the spleen index and the percentage of, CD4*, CD47/CDS8" of the combined group were higher
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than that of the glutamine group, with statistically significant differences (P<0.05). Conclusion: Glutamine combined with entecavir can

improve the liver function of virus-type cirrhosis mice, reduce tissue fibrosis and increase their immune function.
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Table 1 Comparison of general data in four groups mice(xt s)

Groups n Weight(kg) Weeks of age(w)
Control group 15 238+ 1.7 82+ 1.3
Model group 15 240+ 1.9 8.0+ 1.3

Glutamine group 15 242+ 1.3 84+ 1.2
Joint group 15 245+ 1.3 84+ 1.3
F 0.54 0.34
P 0.66 0.80
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Table 2 Comparison of viral load and liver function levels between the four groups(xt s)

HBVDNA( 10° copy/mL) ALT(U/L) AST(U/L)
Groups n
After treatment 4 weeks After treatment 4 weeks After treatment 4 weeks
Control group 15 0.00+ 0.00 0.00+ 0.00 29.32+ 431 29.46% 4.38 10.06x 2.57 10.04+ 2.58
Model group 15 13.46% 1.22* 13.74% 1.36* 120.64%+ 11.68* 12821+ 11.38* 103.57+ 14.78* 106.15%+ 14.23*
Glutamine group 15 13.51+ 1.42° 8.56% 2.26% 126.31+ 10.35* 56.84+ 10.76** 102.58% 14.65* 56.28% 13.69 **
Joint group 15 13.46% 1.39* 2.49+ (.84 125.64% 9.62° 3242+ 943 ™ 103.67+ 14.21*  22.84+ 4.69"

Note: Compared with the control group, *P<0.05; Compared with after molding, °P<0.05; Compared with model group, °P<0.05; Compared with the
glutamine group, ‘P<0.05.
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Table 3 Comparison of liver fibrosis levels between the four groups(xt s)

HA (nmol/L) PIIIP(nmol/L)
Groups n
After treatment 4 weeks After treatment 4 weeks
Control group 15 18.32+ 3.56 18.36% 3.54 21.32% 3.57 22.05+ 3.46
Model group 15 162.58+ 20.36° 167.25% 20.63* 136.74+ 18.23* 139.46+ 18.26°
Glutamine group 15 163.25+ 20.41° 98.32+ 23.26% 137.46+ 17.92¢ 86.36t 16.33%
Joint group 15 162.93+ 20.42° 59.26+ 23.46%¢ 136.98+ 18.21° 38.82+ 6.81%d

Note: Compared with the control group, *P<0.05; Compared with after molding, "P<0.05; Compared with model group, °P<0.05; Compared with the
glutamine group, ‘P<0.05.
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Fig.1 Pathological HE staining results of three groups(x 400)
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Table 4 Comparison of immune function levels between the four groups(xt s)

Lymphocyte rate( % )

Groups n Spleen index
CD4* CDg8* CD4/CD8*
Control group 15 33.21% 8.07 37.58+ 9.21 2522+ 8.23 1.55+ 0.89
Model group 15 2242+ 538 30.2+ 6.56° 27.13 £ 7.16 1.21% 0.69*
Glutamine group 15 26.37+ 5.31* 32.54+ 7.21* 26.21+ 8.33 1.36% 0.85*
Joint group 15 29.21% 5.67 37.65+ 8.69* 25.18+ 8.25 1.53+ 0.88*¢

Note: Compared with the control group, *P<0.05; Compared with model group, °P<0.05; Compared with the glutamine group, ‘P<0.05.

AR YRIFFE R FH v H K I 5 v 4 0 7 R o 2 e ok i
ANRIRI, BRI IR 5 50%CCL, L SRR AL A58 /N B,
# 60 H B E BABL/CT /)N BRI PR BENL B 7 261 7 A 1
H AR R A 2H W IR ASHIFSE 25 3R R B | A5
41 A AT AL A AR i IF AR AT 4RI KT
G225 (P>0.05) ;3897 4 JBJG  BRA A2 a T URE .
JFA ALK B3 T, A AT A AR BRI, 22
SHA G2 57-(P<0.05) . FORBEAIRYT 1T A 808G 7 1
JEFRE AL /INEUFFHIE I B Bt DS R LR 2T Ak, i 2 52 1 T B2 493 T
WESMAR, T ANMIIRTE S | SIS 44 2 e 400 A | PR A A 43
WK B ML AL BT, B8 SR TTRR I £ 4 Al 2 7 18 Jo Sy i 1 S il
s, R AEA R — e M B R, R 2 M RIS 5,
X 7= A LR I f e, AR S S JFF I 2T 4k 45 4 L 4050 0 5
B LAFIRIE MR A EE SR, MR R LR
JFREA A2 B, LT A AL AE 4 5 T TR A T 7T LAAS 215
%, HA PUIP & LT 4 REAN A A (A M AN 2 — , 7T S bt
JHENE R £ AL RREENS, H AT IR B R R - 4L = 24 L
TFRZE I 1) B A T B A G N A P A RAE
SIS, S0 M/ MR AT AR AR R A A K R SR 2R R RE R
To 2). M /IMRAT AR A BT T RO SR TS L AN S 5, ff
AT R A ANEE R . 3). AL K DR T R T R
Jte A R WLET A BRI, T H = 2R Y HA (PIIP 540 i 5k
FET . 4).JFPHERA e 4 A A 6 5 10 36 5 4 i B /K7 o, 4
MIAMEE TR AN IE o BIFST 3R B, AT AR R0 s A A 2
YIRIATT T RIS S — e R B (i i | B ABLET A AL SR T
TR A E AT PRSI o VR RT3 S F O Z s 2R
TR, P A R A 2, DR TP IUE S , 410 ik U 1) 2T 24 Ak
5 1) 2, Sy b i U PR Ak /N BRUFF IO FFF o R AN 21 80 47 4
LR RN B AiBRRL)E 7T 5 HBV-DNA & Y7
A BB FED R RS DU B X AN A A4 405, 0 o AT
SN 7= O T D RE WA LT AL, 45 Sk T 1
RBIRTZ S S5HRP AR AR N RS W ) E A

SRR AR S AR e H IR TR, 7T HLIR A Sz D g L 2R

PSR 18 R BT A RS 58 55 22 5 T R A6 AN AT AR Y

PRI, 367 4 JiJe  BRG ULPUIERE L .CD4' ,CD4'/CDS8" 11 73

R T RN - ARG IR T AT A ROSGE e 7 BUTAE AL /)

SUARIETNRE . BRAL B AIE AP, SRR 5 AT i A0 & 1 v 4

CD4' .CD8" S5 G ie 4l , i35 f8 8 i SR TN , 5 AR IR IE 5 45

FAEPL Tian Z F 2058 & P, W R 45 T eI A R o afi

Treg Th17 Spe | 4K, B B e g, BB R

A A FEARSME I Treg R0 TGF-B1 MK, S & R AFHTIT

YA
JIFRE AL S8 AR FRAN B AR 2 0, R R LA

Y R R ITTAT Z AT B T GE R I RE , e

GRETNREAIIIZ [ A T P AL AT C20 200 S s 24 i

FHE AR BRI BT — A SE R BT B T A LAY

BBENRER . PRI — AR T I al A A8kt e B RE /)

SARIETNRE . SRAT IR B CY, 5 R I T A 8085 57 1

45l R BH R RPEIRE , SRR LA R, Ahmadi A R 55

TR, R WA B T e s S e I RERIPR AL
23 LA A8 LR R 5 mT s e BT RE £/

SUFFIERT DI BE , A B T 22 ssl R TP SUR 21 e ALt A, 1 o

FCBEHURR e TIRE

% # 3T ik (References)

[1] David Kockerling, Rooshi Nathwani, Roberta Forlano, et al. Current
and future pharmacological therapies for managing cirrhosis and its
complications [J]. World Journal of Gastroenterology, 2019, 25 (8):
888-908

[2] Kenya Kamimura, Akira Sakamaki, Hiroteru Kamimura, et al. Consid-
erations of elderly factors to manage the complication of liver cirrho-
sis in elderly patients[J]. World Journal of Gastroenterology, 2019, 25
(15): 1817-1827

[3] *r—. i KA A AT R 65 & B AR 8 AR IT 6990 [0]. oF
B & % 5457 2 &, 2018, 18(4): 445-44

[4] Uthamalingam P, Das A, Behra A, et al. Diagnostic Value of Glypi-



DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol20 NO.14 JUL.2020

- 2655 -

can3, Heat Shock Protein 70 and Glutamine Synthetase in Hepatocel-
lular Carcinoma Arising in Cirrhotic and Non-Cirrhotic Livers [J].
Journal of Clinical & Experimental Hepatology, 2018, 8(2): 173

[5] Samar K. Darweesh, Amal A. Gad, Kafya Akroof, et al. Entecavir and
other nucleos (t)ide analogs prophylaxis in hepatitis B virus-related
liver transplantation: long-term efficacy and safety[J]. European Jour-

nal of Gastroenterology & Hepatology, 2019, 31(5): 1

(6] &%, &, HiEA, 5. w3k REA 47 H) TGF-B/Smad 1 5 i@ %% 4% fif
W RACE T8 0 RAFAR L], P B %98 5 2 &, 2019, 035(002):
161-164

[7] Z Yildirim Keskin, M Buyukavci. Assessment of Humoral Immunity
to Hepatitis B, Measles, Rubella, and Mumps in Children After
Chemotherapy[J]. J Pediatr Hematol Oncol, 2018, 40(2): 1

[8] Danane J, Meskaf A, Allali K. Optimal control of a delayed hepatitis B
viral infection model with HBV DNA-containing capsids and CTL
immune response [J]. Optimal Control Applications and Methods,
2018, 39(3): 1262-1272

[9] Mates J M, Paola F J, Campossandoval J A, et al. Therapeutic target-
ing of glutaminolysis as an essential strategy to combat cancer [J].
Seminars in Cell & Developmental Biology, 2020, 98: 34-43

[10] Gioia M D, Spreafico R, Springstead J R, et al. Endogenous oxidized
phospholipids reprogram cellular metabolism and boost hyperinflam-
mation[J] Nature Immunology, 2020, 21(1): 42-53

1 520 &, D%, FAN, 5 B4 FH5ME4eF0L5857
HBeAg Feb g b AR K0 R R &t dg [J]. F B &4 06
J&, 2018, 34(2): 142-146

[12] 3RE%, R#H, x4, 5. Omega-3 % RiaA=fig Wik 4 208 Fo -
BB F W oh A ARG T AT B A KB AR 5T (T). 7T Ak
& 24, 2019, 41(6): 847-850

[13] Hsu Y, Wong G L, Chen C, et al. Tenofovir Versus Entecavir for
Hepatocellular Carcinoma Prevention in an International Consortium
of Chronic Hepatitis B[J]. The American Journal of Gastroenterology,
2020, 115(2): 271-280

[14] Kim W R, Berg T, Asselah T, et al. Evaluation of APRI and FIB-4
scoring systems for non-invasive assessment of hepatic fibrosis in
chronic hepatitis B patients [J]. Journal of Hepatology, 2016, 64 (4):
773-780

[15

[t}

Karlidag G E, Solmaz O A. Are adropin, apelin, elabela, asprosin and
betatrophin biomarkers for chronic hepatitis and staging of fibrosis?
[J]. Biotechnic & Histochemistry, 2020, 95(2): 152-159

[16] Trivedi H D, Patwardhan V R, Malik R, et al. Chronic hepatitis C in-

)

fection - Noninvasive assessment of liver fibrosis in the era of direct
acting antivirals. [J]. Digestive and Liver Disease, 2019, 51 (2):
183-189

[17] Menard M, Lecoindre A, Cadore J, et al. Use of serum biomarkers in

—

staging of canine hepatic fibrosis[J]. Journal of Veterinary Diagnostic
Investigation, 2019, 31(5): 665-673

[18] YoonJ H, Lee J M, Lee K B, et al. Comparison of monoexponential,
intravoxel incoherent motion diffusion-weighted imaging and diffu-
sion kurtosis imaging for assessment of hepatic fibrosis[J]. Acta Radi-
ologica, 2019, 60(12): 1593-1601

[19] Zhang Z, Wen H, Weng J, et al. Silencing of EPCAM suppresses hep-
atic fibrosis and hepatic stellate cell proliferation in mice with alco-
holic hepatitis via the PI3K/Akt/mTOR signaling pathway [J]. Cell
Cycle, 2019, 18(18): 2239-2254

[20] Tan Z, Liu Q, Jiang R, et al. Interleukin-33 drives hepatic fibrosis
through activation of hepatic stellate cells [J]. Cellular & Molecular
Immunology, 2018, 15(4): 388-398

[21] Wang X, Liu X, Dang Z, et al. Nucleos(t)ide Analogues for Reducing
Hepatocellular Carcinoma in Chronic Hepatitis B Patients: A System-
atic Review and Meta-Analysis [J]. Gut and Liver, 2020, 14 (2):
232-247

[22] Jiang D, Wang J, Zhao X, et al. Entecavir resistance mutations
rtL180M/T184L/M204V combined with rtA200V lead to tenofovir
resistance[J]. Liver International, 2020, 40(1): 83-91

[23] YuY, Zhang J, Zhang B, et al. Comment on - A multi-center study of
entecavir vs. tenofovir on prognosis of treatment-naive chronic hep-
atitis B in the Republic of Korea [J]. Journal of Hepatology, 2020, 72
(1): 197-198

[24] Liang B, Zheng X. Comments on "Entecavir resistance mutations
rtL180M/T184L/M204V combined with rtA200V lead to tenofovir
resistance"[J]. Liver International, 2020, 40(3): 729-729

[25] Korkmaz P, Demirturk N, Batirel A, et al. Effect of Hepatosteatosis
on the Virological Response in Entecavir and Tenofovir Therapies[J].
Klimik DergisiVklimik Journal, 2020, 32(3): 265-274
AW, BT, RN, F. SRBRIKE L ST | T3 b At

S R MR & S I e A SO LR A Rl [T]. AL E 2,
2019, 41(11): 1636-1640
[27] Z 4%k, AR A B R R ARG A B Z R 5 g SLAKL
@;;(17)% FE(11%) iz 4R AT F 4 B e AR [T]. B R R R R
2%, 2019, 21(3): 227-228

F?Hﬂ:, JAH, BGR. OEALRI  BA B ’EH‘% & 97 TRT S e I

FRACEY I7 2L BATRT 4T AR AT B I % T i id % vm[J). B 5 16 ARAT

%, 2018, 35(7): 1385-1387

[29] Tian Z F, You Z L, Yi H, et al. Effect of entecavir on CD4" T-cell
subpopulations in patients with chronic hepatitis B[J]. Annals of hep-

[28

=

atology: official journal of the Mexican Association of Hepatology,
2016, 15(2): 174-182
Zhang Y R, Li B, Wang C X, et al. Influence of Treg cells and HBV

genotype on sustained response and drug resistance in the treatment

[30

=

with nucleoside drugs [J]. Brazilian Journal of Medical & Biological
Research, 2017, 50(3): 5796

[31] Qin N, Yang F, Li A, et al. Alterations of the human gut microbiome
in liver cirrhosis[J]. Nature, 2014, 513(7516): 59-64

[32] Fagoni N, Piva S, Marino R, et al. The IN-PANCIA Study: Clinical
Evaluation of Gastrointestinal Dysfunction and Failure, Multiple Or-
gan Failure, and Levels of Citrulline in Critically Il Patients[J]. Jour-
nal of Intensive Care Medicine, 2020, 35(3): 279-283

[33] Preithy Uthamalingam, Ashim Das, Arunanshu Behra, et al. Diagnos-

[y

tic Value of Glypican3, Heat Shock Protein 70 and Glutamine Syn-
thetase in Hepatocellular Carcinoma Arising in Cirrhotic and Non-
Cirrhotic Livers [J]. Journal of Clinical & Experimental Hepatology,
2018, 8(2): 173

SRA, B, KB, . BRI E AR IR B R B e
XA K R KA F AR AR Hrall] N EF R
#3R, 2019, (4): 325-328

Ahmadi A R, Rayyani E, Bahreini M, et al. The Effect of Glutamine

Supplementation on Athletic Performance, Body Composition, and

[34

[y

[35

[t}

Immune Function: A Systematic Review and a Meta-Analysis of Clin-

ical Trials[J]. Clinical Nutrition, 2018, 38(3): 1076-1091



