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[FE] B # WS KT BTG M 41 5 (CHC) X % SR 9 282 (PCPA ) JC MR R BRUAT o 2 BB IR R (MT) & il BR 8 il 05 2k
ot B e N- 2 Tk 576 78 18 (AANAT ) 1952 0, 2R3 0Py AR B GR AP BL T . 77 3% - 60 L SPF Gl SD K BB AL 432 1E 5 B,
MT FHPEZS, CHC & ARG & 6 20, FEA 10 o B T 20 H 4% 2% 20 I8 FE 1 4T 4.5%PCPA YR A , 10 mL- kg, i 2L 2 d, /v K
FR PCPA RIRBIRY , B 5 1E 5 MR 41 7 B 45 (R FH 2% S AL -80, MT 4 (10 mg-kg') ,CHC & .1 .k (60,30,15 mg-kg")
Y5F 10 mL-kg 25 R TAY 250 5 0 1R &L Td, B254dE A G s B8 7k O E b 2 40 P IR] B R
6, SR JH T E0K 92 W R 26 ARG 0 0t ¥ MU 5 95 B 2 016 o 5k 3R 45 T3 5% =X /2 17 (Real-time PCR) I #3 SR 18 MT 45 /i OC § iff AANAT
mRNA KK 5 25 1 G035 B30 7 (Western blot) Kl #A SR AR AANAT 25 R 5 78 . SR 5 IEFH A LK BTAH KRY 5 1E
By SR B Ll 7 R R DR S I [ B S 85 0 (P<0.05, P<0.01) , =5 22178 YRR I 8] FL 81 B (P<<0.05 ) , AR 5 (R 3] Wl 3 4iE
K (P<0.01); SHIRIZH LA IGR s A T B 0 25 55, LA 45 41 K R 8l B R B 38320 (P<0.05, P<0.01) , i BT F I 300E 43 L T
T (P<0.05) , A BE TR AR J0) 4 4 B MRS AF ] 1 48 48 4 (P<0.05, P<0.01) . 5 1E % 41 Ho e , BRI 2 MIT & 4 8 3% T [ (P<0.01) ; 5%
FULH LR R 2 22 S T W] B2 28 X, Ho Ay 45 2R 1L 35 MT 7R [ B2 2 19 71785 (P<0.05) o 15 1E % 41 LL %8, A5 380 4] AANAT
mRNA K5 &, AANAT R A i % (P<0.01) ; GBI b AL, MT 41, CHC {5 57 1t 41 3% 3k 5 W] 8 34 Jn (P<0.05) . 4% :
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R K
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Regulation of Hypnotic Active Components of Cnidii Fructus on Melatonin Synthesis
Rate-limiting Enzyme AANAT in Rats with PCPA-induced Insomnia

GUO Jin-liang, ZHONG Qi-ming, JI Hai-jie, YANG Qian, SONG Mei-qing, JIA Li-li, TONG Li-guo,
NIU Yan-yan, FENG Ma-Ii’
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[Abstract] Objective: To observe the effects of Cnidii Fructus hypnotic active components (CHC) on
the behaviors of rats with p-chlorophenylalanine (PCPA )-induced insomnia and melatonin (MT) synthesis rate-
limiting enzyme arylalkylamine N-acetyltransferase (AANAT), and explore the protective mechanism of CHC
on the pineal gland. Method: Male SD rats of SPF grade were randomly divided into a blank control group, a
model group, a MT group, and high-, medium-, and low-dose CHC groups with 10 rats in each group. Except
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for the blank control group, other groups received 4.5% PCPA suspension at 10 mL-kg', intragastric
administration, for two consecutive days. After PCPA model of insomnia was established, normal and model
groups were gavaged at the same volume of 2% Tween-80, MT control group (10 mg-kg'), CHC was high,
medium and low (60, 30, 15 mg-kg'), 10 mL-kg', once a day, for consecutive 7 days. Four days after
administration, open field, elevated cross maze, and pentobarbital sodium-induced sleep tests were conducted,
respectively. Serum MT was detected by enzyme-linked immunosorbent assay. The mRNA expression level of
AANAT was determined by real-time fluorescence-based quantitative polymerase chain reaction (Real-time
PCR). The expression of AANAT protein in the pineal gland was detected by Western blot. Result: Compared
with the results in the blank control group, the total distance of open field activity and standing times and
duration in the central area were increased (P<0.05, P<0.01), the proportions of open arm entry (OE% ) and
open arm time (OT% ) were decreased (P<0.05), and the sleep latency was prolonged (P<0.01) in the model
group. Compared with the model group, no significant difference was observed in the low-dose CHC group,
while other groups exhibited reduced total distance of activity (P<0.05, P<0.01), elevated OE% (P<0.05),
shortened sleep latency, and prolonged sleep time (P<0.05, P<0.01). Compared with the serum MT in the blank
control group, that in the model group was decreased (P<0.01). Compared with the model group, no significant
difference was observed in the low-dose CHC group, while other groups displayed increased serum MT (P<
0.05). The mRNA and protein expression of AANAT was decreased in the model group as compared with that in
the blank control group (P<0.01). Compared with the model group, the MT group and the high-dose CHC group
showed up-regulated expression (P<0.05). Conclusion: CHC improved the behavioral indexes of PCPA-
induced insomnia, increased the synthesis and secretion of MT in pineal cells, and elevated the serum MT level,
which was related to the up-regulation of the mRNA and protein expression of AANAT in the pineal gland.
[Keywords] hypnotic active components of Cnidii Fructus; p-chlorophenylalanine (PCPA) -induced

insomnia rats; melatonin synthesis rate-limiting enzyme arylalkylamine N-acetyltransferase (AANAT)

FASRAR (PG) g i 28 4 4 W B e 4 L 245 LGy
W R R E(MT) 225 AR HLARE R G, B
TR R R R IR AN A R ST IE S MT 2
HYUEAPTRAE W 4l 2R M N s [
F AL ARG A ST s H R R R 2R
i gem B0k | B vk g A Bk e AR . PG
P05 MT 4 Wl Bl 2 0 20, th B — R 5 A B g
FAL, T MT YA B BAR i, ALK
#0 IR MG M AN FE 1T RE 23 S E SRRAR I MT & 43
WALy RE R AL A RS R AR R G, B R T AR
7 R e T B SRR PG AR T 1 I PR MT
AT W P LAY . MT 4 R PG 4 3= 2 £t
B S, 76 (SR 5 AL I 1 /R T 55 4k ok 55 0k
@ & R, 57 5 ke Ak i N- 2 Bk 3 B RS Tl
(AANAT) , 52 5 05| Wt S0 067 5L 2% 3% il (HIOMIT ) &%
B MT, Hoh AANAT 8 A A 2 56 5 pi B Al

W R Ry <P T B A e DR 1 T A R S, B
A TR BRI R R R BRI AL, BT R
IR PR 5 B T35 M 2H 0 (CHC ) Bl 38 X 58 4 N & TR
(PCPA) K It K B PG #6143 H. W 2% 45 & 1L 3 MT 7K

. 48 .

ST CHC 2 75 1 R AANAT S84 BR 3 fif
e IR MT B A 90 G i, AR SOUL%E PCPA X R i
KA T 3h B B IR 4547 2 2% | 1L MT K F, PG
AANAT mRNA ¥ AANAT % |1 32 35 B9 520, 353+
CHC &4 PG #5113 A2 2F IR PE MT 5 B L 35035 B iR
YE ML -

1 ##

1.1 ¥ SD K&, SPF ¢, B ¥, {& i & 160~
180 g, 3 60 H o Wy A b 5t A8 B A W BR A BR A
A, A M IES SCXK (5% )2019-0008, 22~24 °CikL ¥ ,
40 %~50% W JE BT h AR 5% . ARSI AT G sh e B
1.2 25 5IKH IR F Il T LR Mmootz
ORI 121203, 481l P 48 2 5 R G BT R R &
FAR LIS R IE S o PRI A 600 g M i, £
T L R, 9T 2 D101 5 L 0 B R A 4l 4k
WS 60% £ BE Yk I, U8R Vi 45 T 15 20.5 ¢, B 1
g IT & e K 728 24 29 g, R 1 52 41 3 06 6 B ¥R 8
MR T F E RS 2.46%. i WA {63 0k
(HPLC) Il 5 A% & & g IK 7 % 3.67%, BR A 8 &
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1.65% , 5% FE B 2 1.74% , b T Hf 9 g 4.85% ; A
Ph 2% 5 1l A4 g -80 ¥ WY IC ¥ 1 0.6%, 0.3%, 0.15%
B IR B W . MT(Jb 52 Solarbio 23 ] , 4t 5 917D02
1) ; PCPA (3 [H Sigma /A #] , it 5 10026000696 ; K
BRL MU i I6¢ 4 928 W B6H I 2 325 (ELISA) I & (A T
A T REB AR R L HLS D731170-0096) ; RNA
P W0 &, S 28O e e R G g% =X S N (Real-
time PCR) ¥ i 7 & (1% F Qiagen 28 A , #HL 5 43 7
Jy 74104, 163018617) ; cDNA & & ik #) & ( & 1
Roche 2% 7 , #£ %5 04379012001) ; AANAT £ 7% [ 4%
(A m B R AE W EOR A R ] L HiE5 bs3914R ) 5
BRAR 3 S AL ¥ B (HRP) — 90 (BB TR A A
BN 7], 4142 D110058-0025) ;8- WL 3l & 11 (B-actin)
PR (b REERE AR A AL HLS K101527P)
FEA R B o i B A A

1.3 4% & 220 3% TopscaLite Version 2.00 %X {4
I3t 48 (3£ [ Clever.Sys 23 ) 3 7500 B 512 I 98 i
7E 1 (Real-time PCR){X (& [E ABI/A ] ) ; Veriti9902
#15E PE PCR AL ( 32 [E Applied Biosystems 2y & ) ; H1
A 2 Iy fig AL e i HL (3€ EAA 5 ) ; Mini-PROTEAN
LR K X, 221BR T B AN (36 B AR A FD)
FluorChem HD2 7 % i i {5 A% ( 3% [ Protein Simple
UNEIDE

2 Fik

21 @B W K s JH2% &l AL -80
0.1 mol-L"B% B2 £h 2% v W (pH 10.1) , IiE il i 4.5%
PCPA [ B , 45 °Ci 75 Ab B (T) 26 250 W, Bl 2%
25 kHz) 10 min, 584318 &) o BR 1E % 4 8 I8 1 55 &
2% 5 1L L TG 1Y) ik R h 22 vl LA 45 A K R 43 S
Ji8 i 1 5 PCPA TR B IR 450 mg kg, 5F K 11K, iE 4L
2.do BRIEH 4 H A 4 KBRS BS80S ny 3R G
B T A A R L B I T S A0 WL R AR L BE A ST DR
o L S Bk, B BT B R, Ay MY
e, B TR, B R B U RS R W
BRSBTS R R AR RR) S IR
IG5 1A 2 18 B 2 D,=D xR,/R, (X D, & fir ok
Fl i, DS B, R B X A R LR,
JARGKR D, RAE ) T, I DL 5256 AR R IE
WL BRY L E SRR 2% BN ALER-80 1A T, MT
41 10 mg-kg', CHC & .+ K5 & 43 %1 4 60, 30,
15mg-kg', BK 1K, #ELT do

2.2 FEFRIK

221 fraFWK A EEHED B KRKRE
50 cmx50 emx50 cm HY W HAS H o0 X, 0 5k OK B

5 min Y 7% B L3 , TopscaLite Version 2.00 4K 443 #r
KERIE Bl SR B BT R S b KR S, T
T AR R E R K R e T — A I A R T
FRRE G X, B Bk B OE 47 I 5% 5 min
N i 3l L3, TopscaLite Version 2.00 %K {2F 43 #r i A
TR BN L A5 (OE ) B ik AT O B 18] 7 L 431
(OT)o JIGEL B 22 e B 3 460, R UM o v 5 13 B L
40 38 mg- kg, ic 5k A R TR AR I B e IR 4 2 1 ]
B3 S 03 b 22 5 O S S Ok I SR O
PP % 255 R 1 B ]

2.2.2  LVE MT R JH 58 4 i I0C B 73 WA oFE G 000 2 AR
I SE FE A R B MT K P 34 4 B 750 & i
45 ™ 4 AT

2.2.3 Real-time PCR ¥ ] PGMT & A% B o i
AANAT mRNA £ ik DLH b B -3- 0 e B &
(GAPDH) NN Z , BEH G WL 3% 1. AANAT 5]
Yt 2% SCBk 10 404 T A TR (L))
B A BR A Bl A . B PG DA —80 °C UK 4 B i 2 &
RNA, fift $2 1 cDNA & B $% BR 0] & 38 B 47, I
RNA 4l B WG BE A, /Ay T 1.9~2.1 B 47, 2 B RNA
SERE B K SN R 20 pL R &R, 95 °C 1 AR
5 min; 95 °C 725 % 30 s, 95 °CiB & 10 s, 60 °C 4 fii
35s, 4L 40 B IR o SR H 27991 5 mRNA A 3 &
L

%1 PCR3|¥FFI

Table 1 Primer sequences of PCR

519 J741(5-3") K /bp
GAPDH [} ATGGGAAGCTGGTCATCAAC 185
T CCACAGTCTTCTGAGTGGCA
AANAT  |Jf TGCTGTGGCGATACCTTCACCA 225

Fif CAGCTCAGTGAAGGTGAGAGAT

2.2.4 A RBEEDIL L (Western blot)PG AANAT
A &L HURIPA 2 f# W& &, i1 A PMSF
(PMSF-RIPA Z4f# ¥ 1:100) IR 2, B 3 H KL PG i
A 150 wL, 38 43 BF B , 4 °C, 12 000 r-min" & .0
15 min( #0242 20 om) , U EIE W BCA H 1@ =,
oAy LSO A (R 22 oh e B kAR M K B
JE TBST Uk 5 12 A 5% Wi Mg 4= vh &5 1A, =5 i
M2 hy A — R B (1:1 000)4 °Cid % ; TBST
Ve 3 YK, &K 10 min, fil A HRP A2 A9 — 90 (1:
17 )2 P E 2 h, TBST PEME 3 ¥k, &K 15 min; 7%
I ECL M8 & 6, B R R e B 5% s 1
Image J 5473 7 -
. 49 .



9527 B 14
20214E7 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 27,No. 14
Jul. ,2021

2.3 Giilseab P R I SPSS 22.0 kAR AT 40 #
S EE L xas TR B 2 E AR 5, IR ME &
Gy A, BT AR SR B R 28 07 22 43 M, 45 O 25 5%, 4l T
5 0 HE 48R e 4G 56 5 5 25 AN 55 2K Dunnett's 73 £
5, DL P<0.05 8 225 A geitw i X

3 BB

3.1 XPCPARIRKRY G shpygm  SiEH 4l
bl A, A5 Y A 3 B R BE B | ST UL o IX R 22 B
i) B 58 59 00 (P<0.05, P<0.01) ; 5 4 8 21 [ 4, MT
20, CHC & . 7] 45 20 1% 2l 2 8 2 ek 20 (P<0.05, P<
0.01), CHC &5 71 2t 3k 37 YR %k o0 457 252 B (1] 201 9 20>
(P<0.05,P<0.01), W32,

#2 CHCX PCPARIRKRE BEHHM (X£5,1=10)
Table 2 Effect of CHC on open field activity of PCPA rats (x+s,

n=10)
45 fillfs JRyiEr DTNV L ARPE S
/mg-kg! /cm 1R st (8] /s
W 404.1+£60.0 9.1£2.9 13.3+1.8
LT 533.2+89.1V 14.4+6.87 19.144.42
MT 10 414.5+67.2% 10.0+4.1 16.1£2.9
CHC 60 345.7+75.4% 8.2+3.8% 13.543.7%
30 427.5+41.6 10.3+5.7 15.0£3.6
15 511.9+86.5 10.1£3.0 17.9+3.3

TE 5% 4 B VP<0.05,2 P<0.01; 5 #2 A1 40 [E 452 P<0.05,
YP<0.01(F£3~71[]) .

3.2 X PCPA KRR K Bl 48 + 52K & OF, OT 4%
BISE I 5 0E R 2 LA AR TR 2 R R B 8 B T L
] B 8T B (P<0.05) s 5 BIRI4 H g ,MT 41, CHC
L F 4 OE ¥ 7 5 (P<0.05) , 44 25 )5 45 4 K B
OTERLGZIT¥E X . W3,

#3 CHCXPCPARBRARKBRERETFHEEOE,OTLLRIF

fig (x+s,n=10)
Table 3 Effect of CHC on comparison of OE and OT in elevated

cross maze of PCPA rats (x+s,n=10) %
215 4 /mg-kg! OE oT
kit 55.05+5.34 44.45+8.44
LT 44.50+£6.73)  28.70+8.05"
MT 10 59.26+5.88"  36.99+10.17
CHC 60 56.50+5.613  36.22+12.18
30 53.25+5.05%)  38.82+8.49
15 45.01+6.02 33.86+9.79

2H AR R BE T IR ) e 3 4 K (P<0.01) ; SBR[
B OMT 4 M CHC 5 P ) 2 2H GE 9% B 0 48 08 A I 1%
R3], 2E K B AR B (P<0.01) , CHC IG5 & B AR B
6] 2 T AL 4 (P<0.05), W34,

3+ 4 CHC X PCPA 5k BR A FR UK B Lb 32 44 1[5 BE BR N\ BB (K HA (BE

AR 45 £ B B B9 20 (X+5,n=10)
Table 4 Effect of CHC on sleep latency and sleep duration of

3.3 X PCPA R HIR R BN B LY 2 4 P[] B B A B 8%
R HEMR FFEEmf B 52 5 IE & 4 Hb e, A
. 50 .

pentobarbital sodium in PCPA rats (x+s,n=10) min

215 F it /mg-kg! N3N e IR -5 85 1 ]
EH# 5.71£2.20 71.2413.6
AR 10.61+£2.74% 85.3+8.4
MT 10 4.41£0.73% 177.8+46.24
CHC 60 4.42+0.489 235.8+34.8

30 5.54+2.08% 213.9423.09

15 7.81£1.99 121.8439.2%

3.4 X} PCPA RHRARIME MT /K Fsgm  5IE
WA A R TR AE IV MT & i 3 TR (P<0.01)
R H B, MT, CHC w5 7] 4] 5 1 O[]
JE TR (P<0.05,P<0.01), W35,

£S5 CHCX PCPARERARIMEMT KFRIZHM (¥+s,n=10)
Table 5 Effect of CHC on serum MT levels of rats in PCPA rats

(x+s5,n=10)

2190 i /mg-kg! MT/ng-L"!

EH 64.9+6.9

(s 46.2+9.7%

MT 10 66.4+11.0

CHC 60 80.8+10.9%
30 61.9+6.7%
15 47.249.9

3.5 XF PCPA K ik K B MT & W B 3 i AANAT
mRNA B 52 0 5 1F % 41 b, #5541 AANAT
mRNA ik & 2 FF(P<0.01) ; 5884 b4,
MT 4, CHC 1 7] 45 4 e 3k 1 W] | 7+ %5 (P<0.05, P<
0.01), WL5&e6,
3.6 X PCPA 2 K B MT & 1l bR 3 liff AANAT &
HKF-52m 5IE % 4 i, BRI 2H AANAT KA
T (P<0.01); SR L, MT 4, CHC
e ) A R GA R TR (P<0.01) . WLIETT, 3R 7.
4 iTig

PCPA & —FP{EH T 5-F32 tfi (S-HT) A=W & 1
Hh £, SR 4 AL I8 A N AT 34 i R BELBST S-HT & AR,
Shy ) A % MR R BRUASE R Y 4 B 5 gk AR ERE A i
W AE B R PE A i G 8 L BE R W58 PG 412U B



9527 B 14
20214E7 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 27,No. 14
Jul. ,2021

% 6 CHC 3t PCPA %k BR X R MT & B R i B AANAT i % Il
(x+s5,n=5)
Table 6

enzyme AANAT in PCPA rats (i+s,n=5)

Effect of CHC on melatonin synthesis rate-limiting

25 51 il /mg - kg! AANAT
EH 1.48+0.04
LAY 0.97:0.03%
MT 10 1.34+0.31%
CHC 60 1.90+0.18%
30 1.17+0.32
15 0.87+0.12

AANAT s ST as - @l 23 D2
rsctin WP — " >
A B C D E F
A TEHH B, B2 ;C. MT 41 ;D. CHC & it 41 ; E. CHC 1 7
41 ;F. CHCAIRF 4l ;
Bl 1 AANATZEBFRIERIK
Fig. 1 Electrophoresis of AANAT protein expression

£ 7 CHCXPCPAKRERAR MT & B FREE AANAT ZEHRIEH
B (x+s,n=5)
Table 7 Effect of CHC on expression of melatonin synthesis rate-

limiting enzyme AANAT protein in PCPA rats (x+s,n=5)

20 51 F 4% /mg - kg! AANAT/B-actin
EH 0.513+0.033
LY 0.349+0.068>
MT 10 0.688+0.049%)
CHC 60 0.742+0.097%
30 0.543+0.130
15 0.596+0.196

9 B R AR IE S HE I T ST PCPA 145 K B PG 4
F A S0 DL 2% 2R 1L A4 T -80 3 fin PCPA 5 iR, 0
PCPA il £ J< IR 5 A5 42 AL 50 A 2000 J5 vk o JE s T 4
PCPA i 2 W7 % K B PG 105 & U8 T~ i HL ) i A
THHE R UL PCPA b2 7 1k 4 22 75 2 i 464 495 41 21 40
JIL 1 R DG 3B o SCRR B R K B BRIR AS T R i
G 5% ALK 5, H T R 2 2R A R D R A
RS R, AR T S AR A R 3,
M 22V 5 2 B PCPA T S R R R R4 v
FiE IR 25 AT BB J2&: PG A2 B 5 1 — 40 Ji I . PG &
1 PG 4i S | 28 Jie o 40 it 0 G B ot 28 2T 4 e i,
T PG4I f7 90% LA 1 I RE FEE A B4 i MT
S T A IO L, G 0 i TP A MT AT SN PG
B AT A RE S w5 4 R R PCPA R IR K
B PG ik 1 b BB (45 0 32 451, W] B I 0f % MLT K
SE CHC #2755 M35 MT K, MT Bk T B AT B

F Bl AN IR A R KT BR A B SR R R AR T
AE ORI I BT | 4R AR A 32 S A A0 1, 4 4 4 i T
RE SRR

W™ 336 2, 16 SR R 5 K R ey PR OGN
) BE B B Y Ay M B R 5 ST OB R BN R B
(A B B 28 18] AR 5 g 00 A3 O v [l A A7 457
AF R AT D e 1 R B AR A A B A B S B TA e
T, KR E KBRS, TARRIER LT &8
T v de A% e ) JE A% U SR 3 W B AR RE R R
LA o g X5 B I I A BE G . AR SC PCPA K HIROK B
TEF P2 BTG BK, 0 37 16 sl BB 3l 37 OB R o0
DR 2 I 1S 0, 3R WY R B A P 1 L X AT BB B
ML B 19 0 00 715 8 1 A5G, PCPA 5 2 KRB
PG 2. CHC WD W3 1% sl B 3 37 B K
O X R 2 mf K, W] CHC M # PCPA 4% B K B 2%
P |, [R5 B8 92 98 /b PCPA 51 i 1) 50 B £ &, vty X AT
A B F B B 3 W UG B B B3 (DA N BE T, s
DX ] K 2R 7R K R e ) Bk 22, SE I R B
PCPA % B A B0 R £z i i) B 2 KT 1R % KR,
$& 78 PCPA FEAR B WA RO BE J) , T MT M CHC %
W S 45 O R B2 ] 2 8 PCPA 2K IR R BUIA 0
B 71 Wi ol 19 A8 fh 45 SR A v 48 b ke A S
B4k B 45 B ENHE . PCPA 26 R K BLZE & 28 - 2k
B A R U B EG 1 R R ) BG4 4 O R R BRI
/0 $E R PCPA 51 R RS 30— A8 B 1 £ NG
o AT T RE IR K RAERE A K m A R R
RO 0 & A8 A0 B BB A% R B R B £ RO
VS OMT, CHC & o 7o) 2 380 o] 38 oK BLU7E 22 1
KR S R R OB L ), R CHC B3
PCPA & HI% A BT e £ R 1% 28, i A58 45 i MT
H—E PR, CHC 5 MT /E AL, 50
Y A3 250 4 — 30

I UL LY 22 P () B G S 36 T T 32 K 25 )
SR A LA R AE T ] 285 R i 5 5 i AR
ML 3= 255 BELWT I T IR 45 0 B AT OIS R SR L,
TE LG B bl 22 1 R | R KRR OE RS R
I ZE A B B[R] A . A 2 55 PCPA R il K RO B
TR AE A T ) B HIE B4 T B R A 5 SR i
T8 25 5 — B0 CHC AN B 5 46 %6 PCPA 28 I K FUA
W TR R 0 PRl O S R B, L W S AR K R B RR 4k
I [H] o

PG 2 il 5 2y 5 B 60, 20 R T FE R AL g i /E R
oA 5-0R M A R L ik AANAT §4 468 N- Bt
M5 %, P2 HIOMT #4465 MT?, b AANAT 2

. 51 .
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MT & W By ¢ BR 3 B . PCPA [ {1k K W
PGAANAT mRNA } & H 3R i5 , iX Al fig 2 7 1 PG )
fE T B Ry« 5] %", CHC % hn PCPA 2k IR K I
PGAANAT mRNA J¢ 2 131k, % W] CHC i i 7 4%
MT £ i 6 Bl R ilF AANAT 2% 35 12 #F MT & 1845
Wh, HE PR 4 PG 4544 D) BE , it i 3% PCPA Kl A
FWES T FEAERE L Z A R R R AT
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