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Application of para-chlorophenylalanine in animal models of insomnia

GUO Haibo, WANG Hui "
( Guizhou University of Traditional Chinese Medicine, Guiyang 550002, China)

[ Abstract] Para-chlorophenylalanine (PCPA), a tryptophan hydroxylase inhibitor consumes 5-hydroxytryptamine
in the brain that leads to insomnia. In recent years, the establishment of an insomnia animal model using PCPA has been
recognized and widely used for animal experiments because of its simplicity and practicality. However, the low solubility of
PCPA in water and the difficulty of its injection has hindered the progress of experiments. In this paper, we review literature

regarding the use of PCPA | summarize the method for using PCPA in experiments, and discuss the best way to use PCPA.
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Figure 1 Molecular formula of PCPA

PCPA 43 73 C,H,, CINO, (/L& 1), 4> T &
199. 634 g/mol, % [F 1.336 g/cm’, ¥4 /5 238°C ~
240°C , ¥k 15 339. 5°C ; 7E 25°C By /K HP Al %l 961
mg/L B FHME YR, VR E 7.5 kg BT
SIS O EE ) B i 20 105 B K
PR AT S 85 2k rh 2 B R 42 il mT i 2 1 35
S,

e RAE 1953 4F O A SCHROULEE T PCPA Xf
S OBHRE T A RN AR I HAER, I L
I RAIE 5% 240 TR % 24 L TR 1) [R] AL 52 T, 7 1966 4F
PCPA #HIBf A« — FloBT (4 B 1l & (5-HT) A9 4F
SETHFER M KB e n] L Rl REAR " ) O RE el AR
5-HT %5328 36 11 mRNA 7K F F 3 R = 4 1 2 1610
ASCHR B R IE T PCPA B IR AR “ 7E 6
A IEH VR I IS v, B K457 PCPA 3000
mg, AT {H I8 1 5-HT T B 23897 K- 1 60% ~
70% , R 7 5-F£05|W £ 12 ( 5-hydroxyindoleacetic acid,
5-HIAA) HEM 2 10% ~ 50% 7, I M\ 25 382 £ J X
PCPA #H17 TiA R, 1A %= FIH PCPA BT T i
P S-HT A R SRR Z e R 2 i
Kb £ B 2F I PCPA 40 TPH A4 1E X i B
A A= e v = NG SIS 1K 1/ AN s R
(ERCRRIN AN 3 /SN S B BN ST
FIAZE T 4 o p K 22 ML AT T )2 R
PCPA iR WAE R S-HT $550 5 1M 4 FH T S 3 R
I e S 1 O] RGN R i EA R R (=g
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R A, BLJ5, © 8 Z 0 TR S-HT #5¢
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IR PCPA MR FHE N RBR, KZH T34
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LN E— R PERE IS 4 PCPA J5 ,24 h AR RIS
SR IR D, Z IR R FFLE 1~2 d R IR By
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HH 10%, fii A 58 41 1k 5 i B 2= 4 TR 2
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(WFR1),

RS DR 11 2 4% SCHR A 25 HE ol P AR 3 7 k2 1
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Table 1 PCPA dissolution methods reported in the literature

I sl Rl
Solute Solvent Chaeotropic
A HER K 0. 5% ~ 1. 0% TR {24
Normal saline 0.5% ~1.0% arabic gum
A HE K F 1AL 801!
Normal saline Tween 80
ERER K e 4 % 126
PCPA #3R Normal saline Methylcellulose

PCPA powder AR ER K

Normal saline

1 N NaOH

5% NaOH!?")

BERRER 28 vz 2]
Phosphate buffer solution

S A B Ak L2
Weak alkaline saline

T AEFER/K pH(H 5. 5~6. 5, 592 # 3K pH {H 7. 4,
Note. Normal saline pH 5.5~6.5, weak alkaline saline pH 7. 4.

s AN RO AP et gt R
FVE -1 S5 5 P B 5-HT 0] 77 A A S0OR e £
il ELENBUAE 3K S 50 1 3 1) £ B - L i B 5
HAP AT B H S0 S W A S
A0V TEELIHA S, A PCPA, A58 4 J2
SR BRI YIREAY 3 BT LATE Sh (4 9 7= — ZR 5]
AR A, QSO0 2 S DR R PR AE 7 (0 Fof A
5N A SE 4 AR, B R
.21 H25KE

FERN TR SE 50 b MR 52 3B T F AN () A B 5256
B 22 B BE B AY PCPA Y A TR]  (HLE ARSI
VBB R Ry a0z, BN . e AR N S B 1
I PCPA ¥ M 75 mg/kg £ 800 mg/kg AEEP ik
R BUE A 5 56 2h ) 1 T 5% PCAP ¥R 2 M 50
mg/kg F| 500 mg/kg AN EE700 L B BREAE N S
) PCPA 1 I 1 13 56 W B2 AN 50 ~ 100 mg/kg A
SR BRI PN (S AR ) RN 2.5 g
/uL 10 pe/pl 3] 0.6 mg/pl AL F g T
AN LR 45 T KR A I 22 07 11T R
W AR R 5L 80 sh i 2k 3 d 1H R/ &
(200 mg/kg B 400 mg/kg) 5 B YK 11 AR o )
(1600 mg/kg B 3200 mg/kg) 7 H AR G RCR™) |
B SCEEARERITAS [F 77 B PCPA 1 1L 24 3 1 Fi 4 Qi
M, ZEHTE Pubmed F1H E TR Ay 5] T K & STk,
KB BN E PSP SCIRIIFFE PCPA 785256 v it 7] 2 A1l
I 259 2[RI AR AbOC R, R 28 SR A A g P 5-
HT . TPH 5-HTA |5-HIAA B3¢ B FLGR ) €6 20 RR | 5-
HIAA (HEIR WSS E PCPA IIRCR
1.2.2 428505k

LR A R E T4 s B AR, A0

JREOAT R ST R e S A kv 4
R T 9 B H v S R R T R A 2
SCHERH T ] B 22 0 vk . A BIESE B 1 ORI AR
4T PCPA XA BRI Y 5-HT Al 5-HIAA & & 15
M A k2 2 5
1.2.3 25 2451F[A]

SREGAT IR N — IR MG 2 B SRR 25 5~7 d
AN B KRR EN T 37 4 AT R s A
PCPA J& , KUK P 5-HT & 8% Wik %, 7655 3 K
ORI B KAk, 27— 8 AR R R AR K
11 PCPA 400 mg/ (kg-2 mL) M EEST 3 d 5, 56
FPRTRT G R B G (4 5-HT W BEREAR T 74%% . R
PEAAFERFFE " LA R AE S 56 v B AR B AR50 | DL AE
KECAB, B H 1 RIEREES PCPA 300~350 mg/kg,
45253 d, I A RTE SN BRI HER (B R
TG LRGN T 3G R B e A X TR
IS MR (4 AR 1, T, 55 DA 19 SCRR AT 5% S A —
] HAhsh Y 45 2 75 1k 1] 2 2 M 56 SCRR B AR
FH R E 4 i

2 5EELKXHAR R IR IER K B A2

PCPA TE NEH I T £ A AR G v 21 ) )
PERVA Sk S R READ A5 i B2 ik T B2
BB (W3R 2) o SRS, IRy
{1, PCPA J& , H BRUSCBEH5 H I 2K L et P8
FRI(IAR 2) , RLEAR AR L2 FH NN IR IR i
BONINETEL, AN 5-HT B 500 I FE7E R AL
PR P 5 R MO S B B0 il
AWFFE LS . PCPA AT BT 73 B IS dtoR A
AAFIEME U T H T R YA 35% & JR% il A e
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&2l PCPA J5 HBLAYAEAR A HLAR A
Table 2 Symptoms and pathology after using PCPA

254 NS (LA A H))
Drug Human Animal ( Taking rats as an example)
St KIE T B
Dizziness , headache Activities increased
IR VESLSHRESIEER
Anxiety Circadian rhythm disappears
EiES BRIOCE BN
Depression Hair lusterless, increaseol hair loss increased
PCPA AL Tk PR I RE L
Hallucination Mutual attack
OB UL PR PR WER N2
Limb muscle pain Slow weight gain
WARRSCE 14
e . A 23N
FBRAIN] Myelosuppression Change of lens, Cataract
i3 SeR i PEhz)

Skin allergy

Sexual excitement

R ATV 351 2 A 34 9 A0 b 0 A & AT o] HR 5 52
PR, R A KR EA RS AR BR
PCPA 7[5 S HEvE R Bk E sl [H PCPA J&
AR FR I, 5 R ARALRIER R DA T M2 Ar fi
A RAR AR | 1 ARG A SCHkIC s 5 2R IR B A 56
(Al A L R, R B4 SCR ] PCPA 3
RIS, A0, 1B A T 5 15 5 0 R e o
YA G, WSk B AR R &0k /D, T BB &5 fdf 5-HT
FITEAESE 12, DT AE SR S IR A HH 2R

3 4iE

PCPA fE4 TPH #5315 - 7E 1966 43 3C
FR DI A 28 B 2 1 £ BE F PCPA R4 T REMS, I
B EH VAT T AR, 3 70 AT IR I T2
FRLFAAERIRIT Y DR AR A 52 LA T
LI PRAS R, SCHk Hh 8 1 1 PR 28 i A 20>, 31 90
IERE LB AT PCPA FEAK L FHIRE, St
FHI 2, PCPA 7E 3l 4 52 36 v (i FH Ay Sk e ok bl
LR, FE R TE e IR R i 8 57 D) S 5 5-HT
FH I A X fe 2 WL 5 o

PCPA TRHAF 5-HT M4 A%, 1M 5-HT 1 5 ji
e 22356 5, 7E A8 PR IR ( SWS) Fi5 S 415 rp B
AEEAEM . R PCPA HiIfE K IR S5 AL, AT
HE— R SWS B ALH] | 5-HT 76 BE R Fa 2
MIFERT, LA S5 A G 1) Z Rl Pk il 2 B, (B
WFFE & B, PCPA AU 5-HT A &, i ] fif 4%
TR FNE NA FIZ ERE (dopamine, DA ) 7K
T EXFSORIAR R NA SR ICE M WA
7R . PCPA AT T F o, of il A 4% v iy 5-

HT F1 5-HIAA BY7KF B R AR T iy
DA ZKF- 35T Fr 10 i 50 A0 e i A A B 6 4
0 R PCPA FEUKARAYHLHI AT fE AL B
W 5-HT & Bix — k&2, FIH] PCPA # 37 K HR )
PRSI | RHCAE 7K 5 A B A AU A T S i A B 1 3
BESLIB2E XA ) PR i A T VR E J | BRI, i 1
A7 AR A IE 9 TPH B 5-HT #5045 A
BRAY HA B E L, X HIEIR TN R (p-
ethynylphenylalanine, PEPA) j& —ff [t PCPA ¥ A
R SRR A TPH SR BF5E BOR PEPA
AN TPH 3535 40% ~ 65% , 1 PCPA 1EAK SN
) TPH TG 1E R 30% ~50% %, SciiFR R | 5
2 MLl (% TPH I35 PCPA AL, L& %) PEPA
TEARSME A2 TPH MR, 17 78 85T PEPA
J&i  AE 5-HT #2505 5 X 1, 9 T fR A4 %5 -
B At 5-HT 7K-F-43 HI7E 90 .40 F1 30 min
HRFET, 5 PCPA XA L, 1 PCPA ¥ FE ()
ForZ— BRFEAR T 5-HT #1 5-HIAA /K V-1 85%,
Wik TPH 35 & ik 97% , /s PEPA e AT 11 il
HRFAS W] 36 M [ AIK S-HT K P, 5% 26 45 R 3 1
PEPA 5 PCPA #H L2 —Fh A A2 T R
AHEEUC PCPA 75 3y 4 AR AR R v 45 31 5 )32 1)
i
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