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Effect of an Urinary Preparation on Aging Associated
Antioxidants and Antioxidative Enzymes in Rats
Wen-Chuan Lin
Department of Pharmacology, China Medical College

ABSTRACT

The mechanism of aging is suggested to be related to oxygen free radicals.
The effects of a preparation of human urine (PHU) on the formation of lipid
peroxidation and lipofuscin in brain of rats were studied. Both young (1.5 - 3.5
months) and middle-aged rats (15-17 month) were administered with the PHU
orally at dosage of 0.3, 1.0 g/kg daily for 8 weeks. The results showed that PHU
reduced lipid peroxidation and lipofuscin of brain in both young and middle-
aged rats. PHU also inhibited the the lipid peroxidations in kidney and aorta of
middle-aged rats. Antioxidant enzymes such as superoxide dismutase (SOD),
catalase, glutathione peroxidase (GSH-Px) and antioxidants such as glutathione,
ascorbic acid have been postulated to protect against biological oxidative damage
by scavenging oxygen free radicals. In this study, we also investigated the effect
of PHU on the activities of antioxidant enzymes and amounts of antioxidants in
brain of rats. PHU elevated the activity of SOD in middle-aged rats, increased the
activities bf catalase GSH-Px in young rats. In addition, PHU increased the
amounts of glutathione and ascorbic acid in middle-aged rats. Results of this study
indicated that the PHU was effective in slowing down aging.

Keywords: preparation of human urine, aging, lipid peroxidation, antioxidant
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- BERXEER/AALYRNABY X RinE
Parameters P HU(g/kg/)
0 0.3 1.0 3.0

Erythrocytes) Y 8.2+ 03 83+ 04 86+ 04 82+ 0.1
(105/uL) O  96+09 125£07 96+ 05
Hemoglobin| Y 146+ 03 143+ 0.2 140+ 0.5 140+ 0.2
(g/dL) o) 149+ 02 1574 03 149+ 03
Hematocrit Y 494+ 04 466+ 428 470+ 14 520+ 14
(%) O 534+ 21 573+ 33 564+ 4.7
MCV Y 604+ 18 562+ 27 544+ 16 63.1+ 2.0
(1) O 499+ 08 482+ 05 507+ 09
MCH Y 181+ 04 174+ 05 162+ 0.5 170+ 04
(pg) O 138% 06 1336+ 06 138+ 09
MCHC Y 303+ 1.5 314+ 21 301+ 13 269+ 0.5
(%) « O 273+ 15 269+ 15 271+ 15
Platelets Y 829+ 60 897x 1.8 1057+ 7.6 1154+ 8.5%*
(10%mL) O 1366+ 72 150.1% 55 1745+ 53**
Leukocyteq Y 130+ 46 138+ 1.1 -14.5i 1.6 108+ 08
(103L) O 63+09 71+06 85+ 12
Lymphocyles Y 721+ 29 786+ 12 818+ 25 763+ 13
(%) O 828x 05 863+ 07* 873 0.5*
Seg.Neu Y 278+ 29 2141 13 1981 3.0 237+ 13
(%) 9) 172+ 0.5 137+ 0.7* 12.7% 0.5%*

. PT Y 127+ 48 . 126+ 04 126+ 02 11.i+ 2.0
(sec) O 233+ 13 252+ 3.1 209+ 05
APTT Y 130+ 1.1 114+ 05 1.5+ 13 112+ 06
(sec) ) 554+ 14 524+ 25 461+ 2.6%
All valuesjare means £ S.E.  **p<0.01 compared with control group.
PHU: ARMGH Y F88KAE ' O ¥E£FKE ’ Seg. Neu: segmented neutrophil

20




A BEARRRABBAARUAN B L FLEEHE

Parameters PHU(g/kg/)

0 03 1.0 3.0
GOT Y 1023+ 73 1038+ 2.2 1130+ 64 947+ 6.3
(U/L) O 1614+ 129 1534+ 88  159.1+ 155
GPT Y 450+ 24 534+ 47 48.0+ 2.3 440+ 1.2
(U/L) 0O 427+ 37 526+ 63 489+ 95
LDH Y 1774 £ 29 1714 + 27 1771 + 25 1771 £ 31
(U/L) 0
y-GT Y 1.6+ 0.5 24+ 04 1.1+ 04 24+ 0.5
(TU/L) 0 72+ 02 82+ 04 83+ 0.6
T-CHO Y 56.1 1.7 522+ 29 569+ 3.8 56.7+ 3.9
(mg/dl) O 383+ 40 503+ 3.1 550+ 12.6
Triglycerides Y 727+ 8.7 578+ 7.2 548+ 4.6 6771+ 88
(mg/dl) 0 98.8+ 183 89.9+ 9.8 1182+ 28.0
Totalprotein Y 74+ 0.1 77+ 0.1 77+ 02 79+ 02
(g/d) 0 67+ 01 67+ 01 65+ 0.1
Albumin Y | 44% 12 44+ 04 49+ 1.8 50+ 1.1
(g/d)) 0 26+ 0.1 26+ 0.1 27 + 0.1
Globulin Y 302 09 33+ 14 28+ 1.0 29+ 1.0
(g/dl) 0 40+ 0.1 40+ 02 3.7+
T-BIL Y 034+ 0.01 032+ 0.01 027+ 0.01 032+ 0.0]
(mg/dt) O 035+ 017 014+ 001 0.16+ 0.05
Glucose Y 1264+ 39 1524+ 89 1324+ 94 1593+ 3.1**
(mg/dl) 0] 675+ 7.6 87.0+ 4.0 956+ B.O*
BUN Y 254+ 10 288+ 04 2841+ 1.7 237+ 1.38.1
(mg/dl) 0 170+ 0.6 173+ 0.6 173+ 0.7
Creatinine Y 078+ 0.05 088+ 003 083+ 0.03 090+ 003
(mg/dI) 0 0.60+ 0.04 0.56+ 0.02 0.54% 0.03
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=~ (HHR)

Parameters PHU (g/kg/)
0 0.3 1.0 3.0
Uric acid Y 42+ 03 43+ 05 36+ 03 48+ 03
{mg/dl) 0 23+ 01 1.6+ 0.1%* 1.7+ 0.2%*
Sodium Y 1454z 1 1410+ 0.7 1415+ 0.6 1400+ 04
(mEg/dl) O 1423+ 15 1404+ 03 1402+ 10
Potassium Y 64+ 02 54+ 03 3.7+ 04 46+ 0.1%*
(mEq/dl) O 52+ 05 48+ 0.1 48+ 02
Chloride Y 1104+ 1.1 1076+ 05 106.5+ 0.5 1073+ 02
(mEq/di) O 1038+ 0.9 101.7+ 0:5 996+ 1.0**
~.Caleium Y 9.1+ 0.1 9.0+ 0.1 89+ 01 904 0.1
(mg/dl) O 98+ 0.1 9.83&-0.1 96+ 0.1
Magnesium | Y 232+ 0.10 2.18+ 0.04 211+ 0.80 233+ 0.05
(mg/dh) 0
Phosphorus | Y 82+ 037 8.1+ 0.1 81+ 04 85+ 0.1
(mg/d) 0] 58+ 1.0 6.1+ 0.2 59+ 04

All values ar¢ means £ §.E. *p<0.05, **p<0.01 compared with control group.

PHU: AGREGH Y FAE: O PEEXE
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ZoREREGERBEEARYRAE YRR

Dose Volume Na'

K+ Cl.

(g/kg/day)  (mM/20 hr) (mM/20hr) (mwzbhr) (mM/20hr)

pH Specific

gravity

Young rats

Control 418+ 68 25+ 03

19+ 03 26+ 05

75+ 05 1011+ 0.002

0.3 420+ 56 31+ 01 19+ 02 28+ 02 83+ 01 1008+ 0.001
1.0 405+ 74 32+ 04 15+ 01 24+ 03 80+ 02 1010+ 0.002
30 338+ 6.1 58+ 0.7% 19+ 03 32+£ 05 84+ 01 1009+t 0.008
Older rats

Control 350+ 82 15+ 02
0.3 2024+ 52 16+ 02

1.5£ 01 11+ 02
.74 02 12+ 0.1

1.0 512+ 128 35+ 05** 19+ 02 20+ 03

77+ 02 1015+ 0003
65+ 0.1 1021+ 0.002
76+ 03 1.018+ 0.003

All values are means + S.E. **p<0.01 compared with control group.

=~ (4H)
Dose Urobilinogen Protein Occult blood
(gkg/day) - + 4+ 4+ -+ 4+ A - £+
Young rats
Control 8 0 0 0 2 6 0 O O O 8 0O o0 0 O
03 8 0 0 O 3 4 1 0 0 0 8 0 0 0 O
1.0 g8 0 0 0 2 4 2 0 O 0 g 0 0 0 O
3.0 7 1 o 0 0 3 3 I 0 0 7 0 0 0 O
Older rats
Control 5 i 0O o0 0 ¢ 4 1 O 1 4 0 2 0 O
0.3 10 0 0 | o 0 1 ¢ 1 66 2 6 0 3 0 1
1.0 7 0 0 0 0 0 3 1 O 3 S5 0 2 0 O
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£Z ()

Dose Ketones Bilirubin Glucose

(g/kg) e T o i i o o U i = S U A VR PV VIS
Young rats

Control 7 1 0 0 O O 8 0 O 0O 8 0 O 0O O O
0.3 8 0 0 0 O O g8 0 0 O 8 0 O O O o0
1.0 7.1 0 0 0O O g8 0 0 O 8 O 0 O O 0
3.0 6 1 0 0 0 ©0 7.0 0 7 7 0 0 0 0 O
Older rats

Control 3 0 4 0 O 0 6 1 0 0 7 0 0 0 O 0
0.3 70 3 0 0 © 10 0 0 0 10 0 0 0 0 0.

1.0 3 0 4 0 O 0 7. 0 6 0 7 O 0O O O 0
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Item PHU(g/kg)

0 0.3 1.0 3.0
Brain (g) Y 208+ 0.04 196+ 0.05 2.00+ 0.03 210+ 0.02
(g%) (0.46+ 0.01) (0.42+ 0.01) (0.43+ 0.01) (0.48+ 0.01)

O 210+ 004 220+ 007 207+ 0.04
(0.38+ 0.02) (040+ 0.02) (037+ 0.02)

Pituitary (mg) Y 11.56+ 0.56 11.48+ 075 11.05+ 09 944+ 083
(mg %) 256+ 0.13) (245+ 017) (234+ 0.15) (2.15% 0.15)
O 1390+ 074 1387+ 080 143+ 041
(252 020) (2.51% 0.10) (2.58+ 0.12)

Thymus(g) Y 047+ 004 056+ 002 043+ 005 035+ 003
(g%) (0.11x 001) (0.12+ 001) (0.18+ 0.08) (0.08+ 0.01)
O 019+ 002 019+ 001 016+ 0.02
(0.03+ 0.01) (0.03% 0.01) (0.03% 0.01)

Heart(g) Y 1364 005 131£ 005 139+ 007 141+ 0.04
(%) (030 = 0.01)(028 + 001)(0.30 = 0.01)(%0.32+ 0.01)
O 161+ 004 157+ 004 - 147+ 0.06
(0.29% 0.02) (0.29+ 0.01) (0.27+ 0.02)

Lung (g) Y 203%£ 015 1.94% 014 184+ 007 175+ 0.10
(8%) 045+ 0.04) (0.42% 0.03)(039 £ 0.02)(0.40 + 0.02)

O 391+ 095 334+ 035 354+ 052
(0.65+ 0.14) (0.59+ 0.07) (0.62+ 0.10)

Liver (g) Y 1326+ 057 1542+ 041 1470+ 063 1425+ 0.54
(%) (292 £ 0.14)(330 £ 0.07)(3.14 + 0.15)(3.26 + 0.06)

O 1220+ 049 1200+ 0.50 13.41+ 0.63
221+ 0.10) (2174 0.06) (233+ 0.08)
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EA (ﬂ\ﬂ)

Item PHU(g/kg)}
l 0 03 1.0 3.0
Spleen(g) | Y 096+ 008  1.03+ 010 097+ 0.11  120% 0.06
(8%) 021+ 0.02) (0.22+ 0.02) (0.24+ 0.01) (0.23+ 0.01) .
O 113+ 006 095+ 007 1.09+ 0.12
(0.20+ 0.01) (0.17% 001) (0.19% 0.02) )
Kidneys(g) | Y 294+ 005 298+ 005 325+ 010 3.18x% 0.11
(g %) (0.65+ 0.01) (0.64% 0.02) (0.67+ 0.01) (0.73% 0.01*¥)
O 367+ 018 3.68+ 020 3.65+ 0.13
(063 + 0.03) (0.63 + 0.02) (0.62 + 0.02) -
 Adrenals (mg) Y 668+ 26 720+ 39 729+ 52 S8.0% 22
mg%) | (150+ 04) (154% 08) (1574 12) (1332 02*¥)
O 704+ 46 744+ 38 656+ 7.0 )
(120+ 08) (13.0+ 08) (1.1 0.95)
Testis Y 330+ 010 369+ 021 376+ 0.08** 336+ 0.08
(g %) (0.73+ 002) (0.794 0.04) (0.81+ 0.03) (0.78+ 0.03)
O 3588+ 0.17 3.58+ 028 -3.803+ 0.203
(0.66 + 0.05) (0.63+ 0.04) (0.67+ 0.04))
Prostate Y 057+ 004 068+ 004 067+ 007 049+ 004
(g %) (0.12£ 001) (0.15+ 0.01) (0.14+ 0.02) (0.11+ 0.01)
O 044+ 005 069+ 011 069+ 0.07*
(0.08+ 0.01) (0.13+ 002) (0.12+ 0.01%)
Seminal Y 085+ 004 098+ 007 084+ 004 087+ 0.05
vesicle (§%) -~ (0.19+ 0.01) (021 0.01) (0.18% 0.01) (0.20+ 0.01)
O 099+ 0.10 100+ 005 1.00% 0.09 :
(0.18+ 0.03) (0.18% 0.01) (0.18% 0.02)

() fafEE; PHU: AAEBH Y  S8BKE: O $EEXE

All values are means + S.E. *p<0.05, p**<0.01 compared with control group.
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AF - ARMGHBEGASETARCHANBE

MD A(nmol/mgprotein) _
PHU(g/kg/) Vitamin C(g/kg)
0 0.3 1.0 0.1.

Plasma Y 123+ 04 11.7¢ 0.5 121+ 03 10.7+ 0Q.2**

O 129+ 0.5 13.+£ 0.2 1361 0.6 132+ 038
Liver Y 30 02 35+ 02 33+ 0.1 34t 02

o 3.8z 0.1 3.1+ 0.1* 39+ 02 3.6+ 02
Heart Y 57+ 05 511 02 741 0.5 7.1+ 02

0O 57+ 04 51+ 04 58+ 05 62+ 04
Lung Y 25+ 02 23+ 03 29+ 0.1 211+ 0.1

O 69+ 10 71+ 04 85+ 35 7.1+ 038
Kidney Y 47+ 03 49+ 03 45+ 03 53+ 0.1

o 68+ 0.8 411 02 41+ 0.2%* 3.9+ 0.3**
Spleen Y 75+ 02 791 0.2 7.6+ 02 74+ 0.1

O 103+ 02 108+ 1.0 112+ 0.8 114+ 1.0
Adrenal Y 53+ 03 53+ 05 . 3.7+% 02% 57+ 05

O 41% 06 44+ 03 48+ 04 44t 04
Testis Y 85+ 0.2 87t 04 85t 03 7.5+ 0.2%*

0 82+ 03 72t 05 78+ 04 7.0+ 02*
Aorta Y

0 13.1+ 1.1 9.1+ 138 8.7+ 1.2* 11.5+ 47

PHU: AGR¥EH Y X&) O PEFKRA

All values are meanst  S.E. *p<0.05, p**<0.01 compared with control group.
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Yi#8mAR: O PES5AR @ HBE v: ARNHGHO3gke: ¢
AR #5100 gke » N ALY 44 3.0 g/kg All values are means + S.E.
*p<0.05, **p<0.01 compared with control group.
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105

Lipofuscin (U/g tissue)
Lipofuscin (U/g tissue)

0

T -

'15*5T Y .’E'T% T##O
%“3_ \] %ﬂs_ \ 1
g 1.
SN |7 VN |

0.3 1.0 0.1 0.3 L 0.1

CON  —PHUkg)— VITC (gkg) CON  —PHU(gkg)— VIT C(wkg)

B AREHMHALKSETBACRAERFAY
Y:fEAR: O: P£EKA ' LPO: BsH B A4 5 Lipofusein : A&
# % All values are means + S.E. *p<0.05, **p<0.01 compared with
respect control group. #p<0.05, ##p<0.01 compared with young control
group.
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SOD (U/mg protein)
SOD (U/mg protein)

777
DN

0.3 1.0 0.1 03 10
CON  —PHU(g/kg)— VIT C(g/ks) CON  —PHU(ghg)— VITC{zfke)

120-1 L

Catalase (mU/mg protein)
Catalase (mU/mg protein)

0.3 1.0 a1

e
“w
1

772704

&
A

I

72227

A a7

0.3 1.0 0.1 03 1.0 01
CON  —PHU(gkg)— VIT C(gkg} CON  +—PHU(gAg)—t VIT Cighg)

B AREEHEHXAKEPRACEEEESBE

Y:&8AE: O ¥E£F AR SOD: & Ak bit &  Catalase: B
fibdh f4L8 £ GSHPx S A A B RIE K

All values are means + S.E. *p<0.05, **p<0.01 compared with respect control
group.##p<0.01 compared with yoing control group.
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Ascorbic aci&( mol/g tissue}
Ascorbic acidF{ mol/g tissue)

=

IS
77727

777

o
o

0.3 1.0 0.1 0.3 1.0 0.1
CON  —PHU(gkg)—l VIT C(g’kg) CON  —PHU(gkg)— VITC (gke)

s ARHEHH X R ALE S THRE

Y:#dg k@ O: ¢£FKH GSH: £ AHA# . Ascorbic acid *
IR B

All values are means +S.E. *p<0.05, **p<0.01 compared with respect
control group.
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