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B R RN TR B AR 2L R AR BAL ) AL B (SOD) Ao it BAL S B (CAT)E Wt 474, &R AW . DERA
A2 P LI AR A 168 h &, 375 pmol/L K I 045 F 3 /1 B % % T 250 pmol/L X B 42 (P<C0. 05) ;45 T s & £ fo i
B2 R R F T 250,450 A2 600 pmol/L X %28 (P<C0. 05) ;45 F A % % & 2 % & F 250 4= 600 pmol/L & %
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Study on the effect of epicatechin on the low temperature
storage of sheep sperm

GUO Yanzhao', PARHAT Parh?, LI Xu', HONG Daohui', SHI Ronghua', ZENG Weibin"

(1. Animal Science and Technology, Shihezi University College, Shihezi 843203, China;
2. Aksu District Animal Husbandry Technology Extension Center, Akesu 843199, China)

Abstract This research focused on exploring the impact of epicatechin (EC) on the low-temperature preservation
of semen from Duolang sheep in Xinjiang at 5 C. In the experiment, EC at different concentrations (0, 250, 300,
375, 450 and 600 pmol/L) was added to the sheep semen diluent. The semen was then stored in a low-
temperature environment for O to 168 hours. During this period, sperm motility, survival rate, plasma membrane
integrity, acrosome integrity, and the activities of superoxide dismutase (SOD) and catalase (CAT) were
measured. The results were as follows: 1) During the storage process, it was found that after 168 hours of
storage, the sperm motility of the 375 pmol/L experimental group was significantly higher than that of the 250
umol/L experimental group (P<<0.05). The sperm survival rate and plasma membrane integrity rate of the 375
umol/L group were significantly higher than those of the 250, 450, and 600 pmol/L experimental groups (P<<
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0.05). The sperm acrosome integrity rate of the 375 umol/L group was significantly higher than that of the 250
and 600 pmol/L experimental groups (P<<0.05). After 24, 72, 120, and 168 hours of storage (except for the
450 pmol/L group), the CAT activity of the 375 umol/L experimental group was significantly higher than that of
the control group and other experimental groups (P<<0.05). After 24, 120 (except for the 600 pmol/L group),
and 168 hours of storage, the SOD activity of the 375 pmol/L experimental group was significantly higher than
that of the control group and other experimental groups (P<<0.05). 2) With the extension of storage time, sperm
motility, survival rate, membrance integrity, acrosome integrity rate, and enzyme activity all showed a downward
trend. In the storage process, the sperm motility, survival rate, plasma membrane integrity, and acrosome
integrity of each experimental group were significantly higher than those of the control group (P<<0.05). Among
them, the 375 umol/L experimental group performed the best in terms of sperm motility, survival rate, plasma
membrane integrity, and acrosome integrity. In conclusion, adding 375pumol/L epicatechin to the sheep semen

diluent under low-temperature conditions can enhance the preservation effect of semen, providing a reference

2025 4F 45 30 %

for optimizing the preservation technology of high-quality ram semen.

Keywords sheep; sperm; epicatechin; low temperature storage
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WEoE R RS AE 5 CIRF 48 h 5 i TIES
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Hh i 4 48 (Reactive oxygen species, ROS) & & & #
Fh L 51 &K I8 it A4k (Lipid peroxide , LPO) %
JOL O JR S A R R AR R 7 R o s e,
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PRI SR . H AR T EC 7848 R AR f7

£ 7 T AR 58 1 A WL AR, A 9% DA 2 IR ARG TN
XA IRV IR PR AE 55 1 T W A 6]k B EC XK
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1.1 R RERRE

ARG T B g oy W T RN E B E TR, %
W3 HUARSE S 3% R v 4 M ARE % TG AR B
I 1 2 SE A R I B W, A 9 kSR AR ORG R, W AR
K136 IAE 75 UL B A F % A F] 1< 10°/mL DA
FRRERIRAE I3 mL, BT 5 CRIE B A7 .
Oy BITEARAE 72.96.120, 144 F1 168 h J5 , X 4 “F- 4
T BT AT RS D TR B A DR AF 24.72.120 1168 h
Jei L W A T A B A (SOD) il ik 4 Ak AL
CCATOIEME , DAVEAR A W04 I .
1.2 KFAIRES

FILAEW AR AEY A A 4% ZRPEE
W B R KRR = LM L =Rk
(Tri) B AL R FAEYRHE A R A A CAT
5 SOD R & BRI & F A WA WA R LM
KA A3 24 CASA(R S 4 ML-210L2)
W R e RAH PR
1.3 BERAENRHIEBENBERIRE

fE 15~25 °C % i ¥ 58 &, #fE 6 FK M Tris
3.07 g, FrE M2 1.63 g, # % B 1.00 g, FLBE 1.00 g
VT 100 mL K BB 4tk oo B i 38 26 3 IR 41
FBR 0P R A B G AR A Sk Pk o E
Bt Sk T I R I R, 5 R 10 %6 11 B B R AV TR
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WA BEEE R 45 100 000 TU , f5 i 1 1 i FF 2%
PPl 30 min 8401 5T, e ) B B L AR S 7 AR R
IR i S 1 R B N 7 2 (O = o O
50,100, 150,200,250 300 350,400,450, 500, 550
F1 600 pmol/L B Fi B , IR 2 J5 2% B8 i, IR A7 2
5 CHIVKAS 205 B 50 0k 5% L h B o 1R R i L
A BE R AT UK B0, e &R 2 i vk B R 0,250,
300,375,450 F1 600 pmol/L Y EC Ht 4 4k 7 7 R 1%
Tk PR A7 0 VR

1 TG B A 0 IR AR R R K TR & 37 C
SR 90 11 E A, 2% 15 b 4 s R I A S T 1) A R
T, I AR B R AT R S SRR 30 mL.
RGBSR G E 1.5 mL ELAE T, I
HBH M. K55k 6 4, B4 50 FE fh
BEOYRE SRR 0.5 mL . A 0K A5 B AT 4R 1k
& bR 4> B 15 mL. RS B B0 2 2 A
28 CE T 5 CrP IR R AE o sk SRS 1 SR UL
BB 12 hils 52 0% Hh #7230 B0
1.4 HBRSEENIERETZE

K T BT 2 0 Al CASA K I - S B
BEMA® T 1.5 mL &.0% v, 37 C/KH 5 min,
16 S U5 T R AL EE 5 A B, H AR IHECR DT
200K F EE 3. W T HUIE R/ =T
B/ BKE T8O X 1005 88 716 J1/ % = (il i HL £k iz
A T80/ B T80 X 100,

K 50 B5E 5 32 5Kk R AR b K 3 6 3 47
K, DESEH 1 mL HOST ¥ F S 0 4%, 37 “CHil #i
5 min, F R (9K W10l A B 0, BEA
100 p HOST IR 21 o 37 ‘C/K ¥ #4 F F 45 min.
2) 8 B 5t WO T B AL ZE 5 A BT T 8K

200 LA b, il R RORS R TS IR S B R T
JR 5 4 58 = (25 B 140/ S8 180 X100 %% o

K DA o #8022 2R W 80 5, 35 W g™
e G 4, 80 min, PE R TE O, TR G Bk 2 2001
KT AT REALTHEC, DA e A+ IR A Se 4 %2 . Tl
TR 52 B B = (TR 52 B R 7 80/ 88 T 30 X
100% .

W7 B AL BE T, A B 90 2R AR 0 19 32050 &5 29
WIAE - AF 24 .72.120 F1 168 h Ji5 XF 4% % B SOD Al
CAT iG P #A7 R
1.5 BESKITRSH

fdE 1] Excel2021 % $ # 4t i1 # 3, fif H] SPSS
19. O A X5 K s BT 45 $8 A £ 08 A7 30 2Ry 22
43 BF Ml Duncan 2 &Kz 55 o 45 5 DL 2948 + A5 o
227 FRmM,P<<0.05 0K EHF B F,P>0. 05 %k 2
IV NTE N

2 BERE5HM
2.1 AEAREMECHRERGFNE FIEAMN
A

HI 2% 1R, DR AE I R BRSO 306 ) Wl 35 R AR
(P<<0.05), 4§ F1R-A4E 72 hif, &4 375 pmol/L EC
Mk 5 R 70 O B m T O Al 250,
300 pmol/L &% 41 ;96 hitf, 375 F1 450 pmol/L i 5
ARG 6 ) 0 e T A4 2 5 120 hisp, X B2 2
FAR T IR I 415144 hinf, 375 pmol/L XK 20 i 3 &
T %t B4 #1250, 300 pmol/L ik % 2H 5 168 h i,
375 pmol/L i 5 44 % 7 B % v T4 B4 A
250 pmol/L i ¥ 4 (P<C0.05) . &5 f £ W,
375 pmol/L i 56 41 n] 2 & 4w ks 106 0 .

£1 FREREECKSBERTEHOZM

Table 1 Effect of different concentrations of epicatechin on the viability of sheep sperm

At A] /h LA FE W E /(pmol/L) Epicatechin concentration

Time 0 250 300 375 450 600
72 71.7142.15¢ 74.7540.78b 77.154+1.12b 80.454+1.63a 78.88+2.08ab 77.7140. 56ab
96 67.1542.05¢ 69.4941. 80bc 70.5741.51bc 76.54+1.87a 75.9440.95a 72.3442.52b
120 57.8040. 48b 67.44+1.68a 67.32+2.40a 69.73+1.50a 68.83+2.23a 68.1943.19a
144 44.81+0.78c 62.2842.70b 63.0142.54b 67.85+0. 62a 66. 53+ 1. 74ab 66. 53+ 1. 74ab
168 38.67+3.09¢c 51.4941. 28b 54.6341.72ab 58.13+1.45a 55.124+1.73ab 54.4541. 06ab

TE - AT A bR AR /NG TR R 7R 2253 W 3 (P<<0.05). Nl
Note: The lowercase letters with different alphabets on the same row represent significant differences (P<20. 05). The same below.
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2.2 AEARENECHEEBERFNBFREEREN
A
H %2 s 8 IR AF 72 hif , &% A 375 Al
450 pmol/L EC #5020 4 + TG 2R i 2 = T X Bf
4 1 250 pmol/L iR B 41 ;96,120 h B, 375,450 Al
600 pmol/L ok 56 2 K 7 W 76 5 8 35 3 T A

x2

ARREECHBERFRIER

#1250 pmol/L i 5 41 5 144 h i, 375 1 600 pwmol/L
50 2R 7 UG R R 3 T X B R 250 pmol/L
RIS 2H 5168 hinf, 300 F1 375 pmol/L iR 56 20 W % &5
FHAB A 4 (P<<0.05) . 45 % %M, 375 pmol/L ik
0 20 7E R WA TR R A7 o R b RS e R AT
Tt

kAl

Table 2 Effect of different concentrations of epicatechin on the motility of sheep sperm

i} ] /h FJLZEZE W /(pmol/L) Epicatechin concentration

Time 0 250 300 375 450 600
72 76.1543.09¢ 82.81%2.27b 85.26+4. 21ab 90.27=+1.63a 89.91£2.04a 86.08=+1.67ab
96 72.55+1.77c 77.63+£1.52b 82.91£2.10a 87.90=£1.09a 85.19£0.91a 84.85+1.52a
120 68.00=+1. 80c 74.56+1.69b 75.484+0.99b 82.04+2.96a 80.15+1.45a 80.87=+1.02a
144 56.21+2.13c 72.15+1.40b 72.894+2. 31ab 76.50+2. 21ab 73.93=+1. 60ab 72.97+1.46a
168 53.08=+1. 44c 62.79+£2.77b 66.20+2. 59 67.72+2.05a 64.05+1. 34b 62.24=+0.99b

2.3 AEAREMNECHBRERTFHNBEFRIETE
4 5 %2
&3 R M FRAT2M96 b B, &F
375 pmol/L EC Wi 56 241 F T I 5¢ 5 M & 3

ERPOE

F1F& A5 250 A1 300 pmol/L EC 19 ik 55

20 ;120 h i, 375,450 #1 600 wmol/L i 46 2 45 1

R3 ARAREECHEBERFRETEMN

Jo IS 5 4% Mk W3 T B 41 250, 300 pmol/L
KA 5 144 hink, 50 40K F IR o0 Bk 3
F iR 86 2 5 168 h i, 300 A1 375 pmol/L i 4 £H K5
F T M e R R W R T A A5 2 (P<<0.05) o &b
WF W, 375 umol/L EC X} K5 1 5t Il 5¢ % kB
ERTE

sk

Table 3 The effect of different concentrations of epicatechin on the membrane integrity of sheep sperm

i il /h FJLZEZE Wk E /(pmol/L) Epicatechin concentration

Time 0 250 300 375 450 600
72 78.8+3.52¢ 86.98+1.12b 88.0944. 30b 93.52+1.02a 91.75+2. 45ab 91.17=+1. 94ab
96 77.2942.95¢ 79.75+1.69c 85.7541.95b 90.75=+1. 30a 87.93+1.47ab 87.63+1.78ab
120 72.444+2.80c 77.18+2.22b 77.93+0.81b 83.34=+4.60a 83.73=+1.56a 82.68=+1.06a
144 66.05+4. 24b 76.65+1.53a 76.57+2.18a 78.59+2.52a 78.18*1.11a 75.294+1.52a
168 54.88+2.02d 63.34=+2.82¢c 70.33+1. 20a 67.09-+0.95a 67.09+0.51b 67.09+3. 24bc

24 AEAREMNECHRERENB FMETE

2 EA

W R 4 s TERE T ORAF 72 F1 96 hif , & A
375 pmol/L FILAS R 110K 41K + iR 52 4 % B
FE TR AL & A 250,300 pmol /L # L R 1)
IR B 2 (P<C0. 05) 5120 h i}, 375 pmol/L i 56 20 K
T o 4 M 2 R TR BT 250 pmol/L iR 56
4 (P<<0.05) ;144 h i, 30 50 2 K5 000K o2 3 ¢ 1
EE T M M4 (P<<0.05) ; 168 h B, 300 #l

375 pwmol/L X 0 4 W 3 & T XF M4 250,
600 pmol/L X 5 40 (P<C0.05) . &% H % ¥,
375 pmol/L EC XK ¥ T A 5 B A7 18 % $2 7).
2.5 AEKREMECIHERERTFHNSFIFIKCAT

ERES: A

ME LR, B FRA24ME, A
375 pmol/L EC iR 56 41 CAT 3% o 8 % & T H fth
%4 (P<<0.05) ;72 hit}, 375 pmol/L i % 4 CAT
T E T 4% 4 (P<<0.05), 600 pwmol/L i
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Table 4 The effect of different concentrations of epicatechin on the acrosome integrity of sheep sperm
Al /h FILA Z W E /(pmol/L) Epicatechin concentration
Time 0 250 300 375 450 600
72 88.49+3.63c 86.88+1.83¢ 88.84+3. 35¢ 94.59+1. 31a 92.25+2.16b 91.80+0. 59bc
96 81.464+2.43c 82.65+1. 22¢ 86.6441.05b 90. 36+ 1. 04a 88.9741. 32ab 88.4841.73a
120 71.60+4.87c 76.90+ 1. 44b 79.3840. 79ab 84.254+3.37a 83.2142. 36a 81.4641. 14ab
144 62.68+2.29b 74.67+1.53a 75.62+2.11a 79.04+4.18a 76.74+1.17a 76.5941.52a
168 50.13+1. 80c 65.57+3.03b 71.8142.62a 71.36+2.09a 68.29+1. 24ab 66.5140.87b

B CAT 1% M i 25 80 T4 BEZH A 300 pmol /L iR 5
Z (P<<0.05) 3120 hitf, 375 pmol/LiX % 20 CAT 3%
PE L T H Al A& 20 (P<<0.05) ; 168 hiif, 375 Al
450 pmol/L i 5 41 1 3 & T oAb 45 41 (P<<0. 05) .
SEHREN, 375 pmol/L EC X 48 R CAT IG T A
B ERTE

=== ( pmol/L

=== 250 umol/L

=== 300 umol/L
Y ol === 375 umol/L

=== 450 umol/L
o0 g ) a . === 600 pmol/L
— Cc I
2 o LNHEE  oesHuet 1
£ I dniHah  bencf]R b a
S L ¢ T Hm A& b2
<z 3 b b
#H 5
vz & 4 c
@ =
=h
e
m 2
o LLLLIRME} NIid
24 72 120 168
B 5] /h Time

[ B ] AR P 1 AR [R] B R 22 57 | 3 (P<<0. 05) . R Al
Different letters on the bar chart at the same time indicate
significant differences (P<Z0. 05). The same below.
E1 AREKERILFZZXNBEEFRERTF CATEENZIG

Fig. 1 The effect of different concentrations of epicatechin

on the activity of CAT in cryopreserved sheep sperm

2.6 AEAKRENECIHEBRRENSEFIEKSOD
TR R=A

& 2 FEs RS F AR 24 hit, &4 375 pmol/L
EC Byil5 41 SOD 36 M i 2 & T A 4% 20 (P<<0. 05)
72 hiif, 250,375,450 pmol/L X5 20 SOD i # . % 5
T HRLL L K 300 pmol /LB 2H (P<<0. 05) 3120 hi,
375 pmol/L i35 41 SOD i ¥ . 2 = T & 4 250,300,
450 pmol/L 2 B 41 A1 % BR 41 (P<<0. 05) 5 168 h i,
375 pmol/L i3 41 SOD 1 P i 25 /&5 T At 1 55 41 Fi

XFHRAL(P<<0.05), #52R3KWT, 375 pmol/L EC X 4 3
KW SOD I A i 42 T

=== ( umol/L

=== 250 umol/L

=== 300 pmol/L
100 p= == 375 pmol/L

=== 450 pmol/L
;]; === 600 umol/L
E go=pbap bcd
S TlErafeg coabEg ..
o> ¢ be@ o bab a
w1 E 60 1 ] cchphe
235
2o
x L
Q40
==
=
® 20
]
o LLLLLRE N
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fi 8] /h Time

B2 RERERILFENBFHEFRRRESOD FEERIFMM
Fig. 2 The effect of different concentrations of epicatechin

on the activity of SOD in cryopreserved sheep sperm

3o #

3.1 ECHEFRBEEBFENMREENZM
H 15 705 15 2% VARG 5T & 1) B 245 4, [
A 2 TS T ZAE RE R SRS BT R LT
12 Bl M g R L BT 2F 35 O T 0T 58 WA A 1 R 1Y e e
FAFN S TR WA R TERG WO VR R A o R o
NI R VR ) O B8 S A T R BN
ARG RS T4 VR BRI TR In— 2 MR EE 1 EC
KA, AT A R ERE s SR R, T
SO S, A SERR T T 8 43 205 VR AR DR A7 A R
W EC BRI, IF % AR FBLSIHEAT T 80125 5097 .
AW IR TEA FRT R IR DR A7 TR R
WINEC J5 ,120 h Ji5 #3056 20 8 16 1 LG 2834
BRI, HA, 375 ymol/L ECHUR & b B3, 1147
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120 h RS T35 Rk 51 82. 04 % o 3xX — 25 3 5 X1 3 &
A5 OTTE B REVR POV AR e H R CGSHD 1 BF 5 45 1
(82. 57 YO AL , WA EC 55 GSH 1£ MUE K T IR A7 5%
Oy A E T S A, 5 7R 4 RS R
P AN 25 B SR B FEAE B A9 AERAE 168 h
I AR RS F LI RN 67. 729, 3 T 2 B R AR AL Y
51.38% o [AIRE, 5 7E ik B 2% SRS VROW BRI TR
IEAETT 2 AR FEAH L, A 58 A2 LR AF 120 h i fo oG
TG 120 69.73% , B FIRALE B411962. 662, X
SRR — 2 K EC FEARS AR A h B B
PEFA, RE NS S A R 4R 5 RS 715 1 5 S L b,
AW 5T K I, TEAS W R AR AE A E) R 96 h Ak, %4k
56 2H B RE 115 1 R BT R IR 48 T X R . Horr,
375 pmol/L i 56 21 %45 1% J7 RN BRI 2% Y 48 T RICR
&N R EC BRI B 54 T IR AR Z 1)
TEAE— 2 W AR X — 25 SR T g5 EC PR
RRrEA G, Hoar T45H P i -OH I H T 5 A t 308
SV T O S AR, BB A 0T BRRE WO
FES R T = A 1 P 4R CROS) , WA 9 20 48 A 17 o6
K F BEZ5 K A RE A9 B 05 . e Ah , EC i AT B i i
VRS T e AT SC Y TR dERRRE T 1032 B BE

g5 LTI AR OE 45 R R B AR AR R WK TR
PRAF R B P IR I EC REA% 0 35 42 506 715 1 5 0k
% % Hh 375 pmol /L e FE SO fetE
3.2 ECHERREBEREBFEUMTEMENIM

KT BB AE Z K b R B OCE B INAE
FH G5 48 58 B R ) 8 AR S B 5% ARG - 19 32 K
B 1. SR, Bl G RS VDR A7 ) ] 1 ZE K ROS 1y 2
25| RN F IR B h Z2 R AR D5 R (PUF A Y
AL, S BRI J AR (LPOY Y & A, LPO
A ARG A 5 B 4 52 B L 3 2 AR LB O RN R B
P 2 17 60 RE - D BB 2 AN BT g B gE R
U1, RILA R (ECOBA BB LPO By M 6E , Jffig
AR ORE T e 4 vE . Ahmed %0 F 5T iF
— IR S, A 7K AR R WA TR AR RS TP S in EC AT
AW AT R RS TR ) SO R SE R R X EC
TE RS W ARAE T 1 R P 4L T B AR A

A 45 R R TE 40 SR AR R A R v
U INAS [ #k BE EC (300,375,450 F1 600 pmol /L) ) 4%
TR, HOR T I o R 4 o 2 v o R A . o
300 pwmol /T i 56 2 7E A7 168 h s i) J JiK 5 % 5 ik )
70.33% 0 SR —ZE RIS T BB TE R YRS

VRORR TR TP S N (1 22 P B A BT 25 AR (75000 A b 3
T R AR (33, 68%0) 5 T4 (59, 55 % )
HABY RGBT IR SR . XPESF RS
IR B W) R 2 ORAE S5 B I R B R A G (B
SRR EC RIS T IR e S v 5 T EA 1 S R4
TP kg 0BRSSk 8 T o 114 B 2 45 4, L 50 3
PEXT 52 K5 3o B v ) TR B 0, %8 O T B L TOUAAR 2 B A
KT 500 F456 1 G R LT RE 8 & B0
TR IR . ABFZEH, 375 pmol /L iR 56 26 i TR A 58
HeVE D v T IR e AR S0 A, o R R A
BRI 10 %6 ERR WA AT ST 25 5 (84 93 YO AHIE o
X — K B — UL, EC AMLREGS AR T A, 38
REA AR IR LS A SE 3 | T HE B I SZ A5 T ) .
g5 b AR SE AR LE 4R SRS YRR IR DR A7 B R
FUR I EC RE % b 25 48 TR 5t R RN TOUIAR 19 58 # 1
Horp 375 pmol /L BE i RUR fed . EC LRI EH AT
fiE 5 HL B A AR PR 2% VIR G, JLRB 5 35 bR ROS, 3 >
LPO [ % A, AT 4E e R 7 R5 45 b 1) e M .
3.3 ECHBRIERERFEFREALENNZN
TERS AR AR AE S B b ROS 1y 2R 30K T
Ji R OGN R o AR I PLH] 3 202 ROS i it
b W B b () 2 AN R g 17 R (PUF A |, i 177 028
£ 6 RS 1) 388 37 M R Bl M L O XRS5 R R T e e AR
Bfi . AEMUARSTE LB K &, SOD A CAT 1
R 40 N EE B T AR, 7R T BR ROS 1 R b & #E4%
O AFEH : SOD BES45 88 U B 25 1 (O He by i Sk
AH,0,) , 1M CAT Wi — 2% HO, 53 K TR A,
WA ZLFEAR ROS K- 1 35 i HR R4 I T R 58 )
WOKS T BT S RE J1 o WFSE 3R B, 16 40 F RS WA T
HER AT SOD (800 U/mI) Al CAT (200 U/mL) 1l LA &t
RS T P E LR T RSN RS R 1500,
KBS A 48 = 2500, A RO 2 ROS A i LA e %
MRS 45 R I AR 0 . ARG 3 ok 2h 2 W
AN [EGAE I 1) f5.(24 .72 120 F1 168 h) i il i PR 254k,
FIERINEC A {2 F 18 SOD M CAT i . 7624 h
i, SOD 36 PR B T 13 14 U/mg, 5 9hd i
TE B B W P A8 0 100 wmol /1 A 28 725 I ) BF ¢ 4% 51
(13.23 U/mg)#HiE . {HAF7EE A&, 375 pmol/L EC
T2 00 2 B SR AR T S A s SR R T AL AT
REW & . DEC it BHEERR ROSCAnE & H1 2 1 fgz
FA M 5 2) LB E ARG M SRR TP AL
B EIE 7 5 330 o AT S A 1 LA B 4 i T 7 3
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TH (R R A T e ARt — 2B R oA
SER I SR RES . 7R oo 2R B b A AL i
T M 22 IR B AR AR Ak, #2343 375 pmol /L BI{E
TEPERE N T R XA ELG AT RE 55 ROS Ay XL a] 30 37 1
A9 3 JE G ROS A5 4 R RS 1 A 30
PEEA Az B S, 2ot R R T R) B AT i AL Ak [T
i, R AR R . ARSI A SRR EC 7RS4
FAE WA A T R B B LA AR E o
375 pmol /L ¥R JE IS R I AE RS AR AE B AR 1 L1k
PEAE TR BIS AR o AR IE T HE— T ECFE
A e i o7 s 9 KA AL, LA SRS e £
AR S k.

4 % it

TEARWFFE 6T MRIRORAT B TEF AT Hoin A
375 pmol/L & L2 F T LA 4 i b 8 HORS 7 1996 77
LI N 5T RN TR 5 B | R i iR 42 5 T SOD
A CAT TG M
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