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Abstract; Objective
hyperuricemia ( HUA ) on acetaminophen ( APAP) - induced liver

To explore the effect and potential mechanism of

Male mice were randomly divided into four groups:

injury. Methods
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group A (control) , group B [ establishment of a hyperuricemia (HUA) model ], group C ( administered by oral gavage
at a dose of 300 mg + kg™ APAP) , and group D (establishment of a HUA model combined with administered by oral
gavage at a dose of 300 mg + kg ™' APAP). The HUA model was established by intraperitoneal injection of potassium
oxonate (350 mg - kg ') and gavage of xanthine(450 mg + kg™') for 14 consecutive days. On day 13, mice in group
C and group D received APAP via gavage. All mice were sacrificed 24 h later. Serum levels of uric acid (UA),
alanine aminotransferase ( ALT) and aspartate aminotransferase ( AST) were determined by biochemical analyzer. Liver
histopathology was evaluated by hematoxylin — eosin ( H&E) staining. Levels of malondialdehyde ( MDA) , reactive
oxygen species (ROS) , glutathione (GSH) , interleukin - 18 (IL - 1B) and tumor necrosis factor —a (TNF - a) in
liver tissues were measured using commercial kits. Immunofluorescence was used to detect the relative expression of
nuclear factor erythroid 2 — related factor 2 ( Nrf2). Results
group C and group D were (186.20 +15.61), (521.50 +56.81), (325.20 +31.74) and (682.00 +49.51) pumol - L~',
respectively; the liver coefficients were (4.51 = 0.14 )%, (4.77 £ 0.23 )%, (4.98 + 0.21 )%,
(5.51 £0.30) % , respectively; the serum ALT levels were (55.80 +15.86), (78.09 £10.92), (27 688.81 +7 166.01),
and (34 571.89 £7 793.74) U - L', respectively; the AST levels were (159.90 +£29.72), (143.70 +26.46),
(10 880.00 +4 291.01), and (19 824.84 +7 874.64) U - L', respectively; the hepatic MDA contents were
(5.42+0.38), (7.77+0.32), (6.07 £0.31), and (9.08 £0.36) mol - g~ - prot "', respectively; the ROS
contents were (28.09 +3.52), (39.67 £2.70), (32.22 +4.71), and (45.67 £2.71) pg-g ' - prot™',
respectively; the GSH levels were (2.47 £ 0.27), (1.72 £0.16), (2.24+0.16), and (1.37 £0.11)
pg g '« prot ™', respectively; the IL — 1B contents were (22.16 +0.88), (31.74 +1.82), (25.35 +1.07), and
(38.82+1.68) pg - g - prot™', respectively; the TNF — o contents were (114.90 +10.60), (180.20 £3.72),
(142.20 £4.69) , and (228.10 +17.33) pg - g ' - prot ', respectively; the relative protein expression of Nif2 were
218.30 £5. 16, 63. 60 +29.02, 100. 80 £23. 60, and 9. 31 +8. 83, respectively. The indices in groups B and C were

significantly different from those in group A, and the indices in group D were significantly different from those in group

The serum uric acid levels in the group A, group B,

and

C, with all differences showing statistical significance (P <0.05). Conclusion In the hyperuricemia (HUA) mouse
model, the liver damage induced by acetaminophen ( APAP) is aggravated, and this effect may be related to the
downregulation of NRF2 expression.
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Table 1

Effects of acetaminophen ( APAP) on serum uric acid

levels in mice (x £s)

ALT AST UA
Group n
(U-L") (U-L") (umol + L")
A 8 68. 11 £6. 15 193.10 +£20. 15 186.33 +24.35
B 8 24473.83+8140.69" " " 19 868.97 +5 030.81 """ 274.50 +32.93" "~

Group A: Mice were administered an equivalent volume of normal saline by oral
gavage; Group B: Mice were administered 300 mg - kg’l acetaminophen ( APAP ) by
oral gavage; ALT: Alanine transaminase; AST: Aspartate transaminase; UA: Uric

acid; Compared with the group A, """ P <0.001.
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FLIEGITF EERBAESITFE X (P <0.05,
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f) MDA \ROS.IL — 18 1 INF — o 7KF 5 C 41 iy
WE T m, GSH K F-3 W FFEAL, TG it E 22573
Aoit X (¥ P<0.001), W3,

B PEDSIE o AT 45 F 3 7 - DAPT Y8 45 2 i 240 fifd
e Ai 1 00— 8. NRF2 25 [ A0 X 33k 7K 743 51 0
218.30 +5.16,63.60 + 29.02,100.80 + 23.60 #i
9.31 +8.83, 5 A 44K, B 4% C 41f Nef2 55(5 5
WIS PR Nef2 FEFERINKE R, 5 C 4/ AR
Eb, D ZH/NERFFIE Nef2 20 (5 5 1 2055, H D 41 Nif2
BIEHRPEE AR, LA 5K . $# HUA n]gEifid
FUE Nef2 Jinfil APAP 5 [ S AN S RAE RV o
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Table 2 Effects of hyperuricemia on serum uric acid levels, liver coefficient and hepatic function parameters in mice (x +s)

Serum UA Liver coefficient ALT AST
Group n
(pmol « L") (% ) (U-L™h (U-L™")
A 8 186.20 +15. 61 4.51 +0. 14 55.80 +15. 86 159.90 +29.72
B 8 521.50 +56.81* * * 4.77 £0.23 78.09 +10.92 143.70 +26. 46
C 8 325.20 £31.74 4.98 £0.21* " 27 688.81 £7 166.01 * ** 10 880.00 +4 291.01* * *
D 8 682.00 £49. 51 5.51 0. 30" 34 571.89 +7 793. 74% 19 824.84 +7 874. 64"

Group C; Mice were administered 300 mg « kg~! APAP by oral gavage; Group D: Mice were administered 300 mg + kg ="' APAP by oral gavage on the basis

of Group B; Compared with group A, * * P <0.01, *** P <0.001; Compared with group C,* P <0.05,*P <0.01.

F3 AW/ E LIS SE SN L (% £ 5)
Table 3 Comparison of oxidative stress and inflammation in the liver of APAP - treated mice(x % s)
MDA ROS GSH IL-1B TNF -«

Group n

(pmol-g™ «prot™")  (pg-g™ prot™')  (pgeg ' -prot™)  (pgrg-pot™)  (pg-g ' -prot™h)
A 8 5.42 +0.38 28.09 £3.52 2.47 +0.27 22.16 £0. 88 114.90 = 10. 60
B 8 7.77 £0.32* "~ 39.67 £2.70" " * 1.72£0.16* * * 31.74 £1.82* % * 180.20 £3. 72" * *
C 8 6.07 +0.31°* 32.22 £4.71 2.24 +0. 16 25.35+£1.07 %% 142.20 +4.69 * *
D 8 9.08 +0. 36" 45.67 +2. 71" 1.37 £0. 11" 38.82 £ 1. 68" 228. 10 +17. 33%##

Compared with group A, * P <0.05,

**P<0.01,***P<0.001;Compared with group C, " P <0.001; MDA ;

Malondialdehyde; ROS: Reactive oxygen

species; GSH: Glutathione; IL - 18 Interleukin —18; TNF — a: Tumor necrosis factor — a.

B 1 JFHLIAN — L (H&E) Y BAR Jr ( x200)
Figure 1

The hematoxylin — eosin( H&E ) staining micrographs of the liver tissue( x200)
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