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ABSTRACT : The effects of Sanjoinine-A, an alkaloid isolated from Zizyphus spinosus semens, on cen-
tral nervous system and general pharmacology were studied. In summary, Sanjoinine-A depress the
spontaneous locomotor activity without motor incoordination and it has slight analgesic effect. Those ef-
Sects are qualitatively similar to that of diazepam but its potency is much lower than diazepam(20 times).
Sanjoinine-A does not depress the electric or pentylenetetrazole induced convulsion. Those effects are
dissimilar with that of diazepam. Sanjoinine-A slightly depress the spontaneous or acethylcholine in-
duced motility of smooth muscles but degree of depressant effect was variable to tissues. Sanjoinine-A
does not show any effects on digestive system, blood, kidney fuction and neural ganglion.
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24g-2] Akl v A= ke B9 AF 251-
367 g2] SDA| ¢ rats, AF 1.5-2.7 kg?] 57 rab-
bits, % 10-12 kg®] 47 dogS AH&-3}elc}.
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AF 21-25 go} 45" ICRA 4% mouseE AHE,
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joinine-A 5o 30& ol thiopental sodium 30 mg/kg
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A A= DA AR AR AR il E Y
W72 & A 7ke EA skl

5) M2 o|X|= W&

AF 21-27 go] 475 ICRA| 471 mouseZ A3 F)
o}, Z¥eke Al o) Foisty 158, 308, 602 Y
120830l 25 A1(A1&7] MAG 112192 A A%

2 2593

6) TSEE

AZ 21-26 go] 457% ICRA 47 mouseS A}&-
17 sebel 2 aia Agdct dgeks Ae] Fof
3h3 10830 0.7% 34 0.2 ml/10 g& E7h o) Fo
ahsich. 2AbFo] SE-F5-E 102212 writhing 355

=3 3j5ich.

7) dmof o|x|= Hg
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2.0)0ll Beld 3 AR5 E 7| &5t} K)o 75
b4 35" F 347 FHAE AASE T San-
joinine-A-2- 20 mg/kg= Al By F4)gF 3 147 &5
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Z3 7 & 30°Col|#4] Al r}. Sanjoinine-A 52
o383} acethylcholine 10° Meol] f-55 & 1kl v
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T33)7 30°CE §A1%F Krebs-Henseleit $F5&
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HF 7.0-8.0kge] 6704 +A v|F/NE 17 3vig
AF£-5t}. Pentobarbital 30 mg/kg2- AWM ifol] Fofs)
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Auizlg e gae =5 AAGR F, Tl 244
o]x] 7}e|elS 4tsisle] Locked& FFARA. old
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o Aol Fojstil 1585l charcoal meal(5%
charcoal 10% olehulol % FA)& 0.1 ml/10g AF
= o]gtr}. Charcoal meal Eo] 2083 o) EAE}H Ay
o 7AW 43} AAole] gk characoal meal?] & &

pyeiRne el o FEE 24k

2) Yloigd(of o|R|= I

A7y 27 AZE 1972298 7FE SDA FA
rats 2 AMS 157 5912) 2 slA AP ratsE ol ot
2471 Abelol|A] 7§¥-3}ed Shay(Gastroenterology, 26:
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3 @ Te] gol, o)Al AT 27 ) 1md
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A% 2528 kg Y& WAE 57 271 AHEEA
12 3ute] 2 Agac. AaE s sl A2 Y
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olo] A Al-LollA] 4587 FolFsiTh vhE ©]Zs 2500
pmo 2 287 YA F-e| sk A el 540 nmel A2 F
Bxg 28 Sdee] A E2 sigck SRl
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AZ 215-245 go] 75€ SDA 7 rats = ARS-, 157
solel e AgdT A Pere el FAT 158 F
A LT G4 A EAe A, FAAL FEFOE
Aelgk APl YL s, RS welshach ¥
2 0.1 miE 37°Ce] Fezdjel A g A1 el el
0]73ol| thromboplastin ¢ 0.2 mle Yol £5 4o
fibrin Tto] WAIE wf 742 A17HE SR

4) a7 DML

AZ 215245 go] 7579 SDA FAR ratg AR 1
sujele Alggct TREZ A7k Ay A
gge Belsty, 84 02mig 37°CS & e
A5 A& Tl @ ool 0.025M d3bAFE
2 02mige] 102rtc} EERA A Zo] P44
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8. 7|E} of2)atE

1) Al7)s0 o)xls HE

Beagle 71 3vi2](AF: 10-12kg)= pentobarbital 30
mgkg o 2 vHHE 3 F 2.3 mgkghr= 2 2 5}ed
s Ael S SRk et A& HA AL
ola] EEHe] sElE]E AFUSkIL pressure trans-
ducer® AAstdct. = HFHE $s) Foley FHelE] =
Arelskdeh. AFEAldT-g9 Al FEke] Wstel PAH
(paraamino hippuric acid)2| A4 AL Y8 in-
ulin 90 mg/kg®} PAH 9 mg/kgd 27 A o2 bolus
2 =03} t}& inulin 3 mg/m/, PAH 1 mg/ml2] A2
Alog4 golg EF 3 ml9] 4% infusion pump
(Imed)S o] &3te] FAstadrh. FAz & %] in-
ulin %+ White o} wpHo g 215l o v PAH
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Samson 1954, Bratton and Marshall 1939) A1#}F2] A &)
Al By, &%) W3lE A 3l dA49 u
o4 Na, K, C1®] =& A3t

Sanjoinine-A £-e34 1208 ok 3} FAI7ke]
¥2 dlx7]9 Al715-E A3 sanjoin 5 mgkg
2 el & 05, 1, 1.5, 2, 3, 4A7e] Ao 7}
7 A7) 52 ZA st

2) eiA{o| BoUSISIZALR|of O|X|= S

1647t o)Ak FAIAZ] 207te]e] SD ratsE =T,
Sanjoinine-A 5 mg, 10 mg, 20 mgFT 22 o] A
&s}elc}. Sanjoinine-AL WY Hof Fof 155 F
e 2 vt3 st Y& A st GAE=] F, Gl
cose-E-Kit (YoungDong Pharm., Korea)2- A-8-3} A
Wy 8% & 2343}¢].2m, NEFAzyme-s (Eiken chem-
ical, Japan)e AHE-3to] AU fe|X A& A5
o). AW LactateX]+ lactate dehydrogenase(LDH)Z
4¥3}A]%) F luminometer& ARE-3to] S48t

3) 27150l olxl= &

A Z 234274 g 755 SDA| 3 ratsE AHS- 1T
sutel 2 si4] A3 3o} Sanjoinine-A-S & el Fo
8}1 158 %o 3 sulfobromophthalein(BSP) 50 mg/kg
& ma| Ao Fosla, 15%-Fo AP35} BSP=
Sabsh EE g0z Aeold LAAA WHE
BSP 552 575 nmel Wl 117)5e) A E2
shodet

4) HAAKN| &Z

AFE 24-33 ¢ 4F% ICRA F7 moused AHE,
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Cunningham and Szenberg®] "} ol w} hemolytic
plaque forming cell PFC) =& &34 3}l 3 198 A
Aol g Hed oA AvE ZHEsAct.
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A% 146-181 g2} 555 SDA| 7 rats & AR, 1T
sulgl2 six AP ks AAdd FoF
15830l 1% carrageenin 0.1 m/& #FH=31te] Wl
Hslel] Bodal1 o] F 1XZhvic} 5417 F7hA] Rk
£A-8 Z2]3}3 carrageenin F-o| K 2] LA oA FF
& AHEEksdct
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AF 23-28kge] dE WNAZE $7 B/ A4
17 3ute) 2 Algslsdct. E7)ell urethane 1.5 ghkgs
B Fois vtHAA AE AASTIENEER) 2
FIFAAE =E3AFY F3473 B F 2 w=2F
of WIFAFE Axstz A7IAFAAMEC, ME
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1) Xjet 2s2kof| o|xle 9

Sanjoinine-A-& E74 Foidk 7§ ApEA] -5

2o] A3 7FAaEgdon diazepamollME 22 Z 7}
£ & 5 UchFig. 1.

600 -

nomal saline
diazepam 1.5mg/kg
diazepam 3.0mg/kg
diazepam 6.0mg/kg
sanjoin 20mg/kg
sanjoin 40mg/kg
sanjoin 80mg/kg

400 -

OpoOm»®O0

200

No. of activitivities/10 min

Time (min)
Fig. 1. The effects of Sanjoinine-A and diazeparm on spontaneous
locomotor activity. Activities were measured for 2 hours at a 10

min. interval and 30 min. after injection of drugs using UGD
BASILE TYPE 7402 activity coge.
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Table 1. Visual placing of forelimbs of mice treated with normal saline, diazepam and Sanjoinine-A(Sanjoin)

Time Normal Sanjoin Sanjoin Sanjoin Diazepam Diazepam Diazepam
(min) Sailine 20 mg/kg 40 mg/kg 60 mg/kg 1.5 mg/kg 3.0 mg/kg 6.0 mg/kg
15 min 5/5 5/5 5/5 5/5 5/5 4/5 1/5
30 min 5/5 5/5 5/5 5/5 5/5 3/5 2/5
60 min 5/5 5/5 5/5 5/5 4/5 4/5 4/5
120 min 5/5 5/5 5/5 5/5 5/5 5/5 5/5

Table 2. Holding reflex of mice treated with normal saline, diazepam and Sanjoinine-A(Sanjoin)

Time Normal Sanjoin Sanjoin Sanjoin Diazepam Diazepam Diazepam
(min) Sailine 20 mg/kg 40 mg/kg 60 mg/kg 1.5 mg/kg 3.0 mg/kg 6.0 mg/kg
15 min S/5 5/5 5/5 4/5 2/5 1/5 0/5
30 min 5/5 S/5 5/5 5/5 4/5 1/5 0/5
60 min 5/5 4/5 5/5 5/5 2/5 2/5 15
120 min S/5 4/5 5/5 5/5 3/5 3/5 3/5

Table 3. Results of tilted platform test of mice treated with normal saline, diazepam and Sanjoinine-A. Indicated values are incidence of re-
flex (+) mice in each condition

Time Normal Sanjoin Sanjoin Sanjoin Diazepam Diazepam Diazepam
(min) Sailine 20 mg/kg 40 mg/kg 60 mg/kg 1.5 mg/kg 3.0 mg/kg 6.0 mg/kg
15 min 6/6 6/6 5/6 3/6 3/6 5/6 1/6
30 min 5/6 5/6 5/6 5/6 4/6 3/6 2/6
60 min 5/6 3/6 6/6 4/6 3/6 3/6 2/6
120 min 6/6 6/6 6/6 5/6 5/6 4/6 4/6

Table 4. Treadmill tests of mice treated with normal saline, diazepam and Sanjoinine-A(Sanjoin)

Normal Sanjoin Sanjoin Sanjoin Diazepam Diazepam Diazepam
Sailine 20 mg/kg 40 mg/kg 80 mg/kg 1.5 mg/kg 3.0 mg/kg 6.0 mg/kg
15 min 5/5 5/5 55 5/5 5/5 4/5 1/5
30 min S/5 5/5 5/5 5/5 S/5 355 2/5
60 min S/5 5/5 5/5 5/5 4/5 4/5 4/5
120 min 5/5 5/5 5/5 5/5 5/5 5/5 5/5

Table 5. Pentothal sleeping time of mice treated with normal saline, diazepam and Sanjoinine-A(Sanjoin). Each value denotes duration of
sleep standard of error

Normal Sanjoin Sanjoin Sanjoin Diazepam Diazepam Diazepam
Sailine 20 mg/kg 40 mg/kg 80 mg/kg 1.5 mg/kg 3.0 mg/kg 6.0 mg/kg
Duration (min) 50.0+1.0 68.31+6.0 73.8+5.9 81.0+34 182.8+1.6 213.3+10.8 269.0+29.1
2) °E7I€—0ﬂ o|xle g8 t}(Table 3).
(1) d=,H () s-d% 4
Innate reflex®} %}\;}?l visual placing¥} holding re- Abzel& B7h) FA18t2 treadmill testE &3] g
flexE BAEE A3} sanjoinel] 23] ©)F reflexs 7|2 Aap gl whe} Fad s AEE Bolod, dET
AA H =] &S Bk & diazepam-2- 1%’-£°ﬂ ] I Z atel S WolA ofgkrt. ghH diazepam-2 tread-
(6 mg/kg) ol reflex7} A F 2t A|7ho] 7 sal mill ¥H-2-& 23] 732X 3, L] 2 Ho} san-
5 355 & 5 2Udck(Table 1, 2) join wrp 20-308] o] ZAHFTE & = sl
) A {Tablc 4).
Sanjoinine-A-S- B-7Hy] Foidk F AHAld oA A
B AT E A2 TEE 80 mghgoll A test 2 3) B AlZhoi] o] x| A
7ol JA 5= FAFS B o) 12084 = A9 3 Pentothal sodiumel] 23+ 7 A]7HS sanjoin®] 7-$-
23j9ich. 2o} diszepame AAFE AWM e HETRche e Z7bshe g4e melch o Ew

flex’t WA AAHAL AA7IZHE o AI%H 7} diazepamol] 1]5}o] v)-9- kskch(Table 5).
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Table 6. Electroconvulsive shock of mice treated with normal saline, diazepam and sanjoinine-A(Sanjoin). Each value (mean standard error)
denotes duration of tonic convulsion after electrical shock

Normal Sanjoin Sanjoin Sanjoin Diazepam Diazepam Diazepam
Sailine 20 mg/kg 40 mg/kg 80 mg/kg 1.5 mg/kg 3.0 mg/kg 6.0 mg/kg
Duration (sec) 146+1.2 13.0+1.1 14.8+2.7 12.5+0.5 7.2+31 7.0+22 27+1.70

Table 7. Pentylenetrazole-induced convulsion of mice treated with normal saline, diazepm and sanjoinine-A(Sanjoin). Each value denotes
elapse time to tonic onvulsion afer intraperitoneal injection of pentylenetetrazole

Normal Sanjoin Sanjoin Sanjoin Diazepam Diazepam Diazepam
Sailine 20 mg/kg 40 mg/kg 80 mg/kg 1.5 mg/kg 3.0 mgkg 6.0 mg/kg
Elapse time(sec) 1.66+0.23 1.09+0.15 0.85+0.04 1.684-0.30 3.02+0.34 5.03+0.68 12.47

Table 8. Analgegic effects of diazepam and Sanjoinine-A on miceirritated with intraperitoneal injection of acetic acid. Each value denotes du-

ration of sleep (mean standard of error).

Normal Sanjoin Sanjoin Sanjoin Diazepam Diazepam Diazepam
Sailine 20 mg/kg 40 mg/kg 80 mg/kg 1.5 mg/kg 3.0 mg/kg 6.0 mg/kg
Duration (sec) 1.75+1.6 13.5+26 15.8+1.8 42+14 202+2.8 133429 52419

40 — Ao g Z7HE o 5 sliri(Table 7).
5) A 20i o|x|= AT
39 - Sanjoinine-A 5, 10, 20 mg/kg 5917} mouse2] A=A}
5 Lol 3 v #] eFakri(Fig. 2).
©
g 6) TIEEE
“8’ 38 - Sanjoinine-A2 80 mg/kgoll4] AEAZAE B 5 g)
:;; 9lor} diazepam¥t= @] 40 mg/ke7tR| o] Xl A]
3 < 2§ A&7} v1ekste] ch(Table 8).
37 -
7) x|utof| o|x|= U4
Sanjoinine-A 20 mg/kg Foi7} 7)) gloix] FA %
36 T T T T T T e 9']’ -7’5}‘2.:‘—?——?‘—‘?—01] A5 —?—55}?‘5]"’4 i ;‘J‘-]%.__!h:]ﬁ}—oﬂ 3

0 20 40 60 80 100 120
Time (min)

Fig. 2. The effect of Sanjoinine-A on body temperature. Rectal tem-
perature was measured by inserting a thermistor type thermometer
into the rectum. O; control, A\; Sanjoinine-A 5 mg/kg, ®; 10 mg/keg,
O; 25 mgkg.

4) gHH A
(1) ) A4 A4
A7)z}l g A=Y 7|7 HEFo) uls
sanjoinine-Ad| A= & =}o|
diazepameol| = &
(Table 6).
(2) Penterazol 73 &
¥} pentylenetetrazoleel 2]3F @Al o] gloj A%
sanjoin2- 2 vIgle EF-E WEPlA] Eehsl o, di-
azepame] 73- ZAzlubrto] Uehtis A7ko] EelE

W

2 w3 sokch(Fig. 3)

8) Atz=o| UAZZ0|E de-estered formO| spontaneous
motor activityOf| 0|X|+= A&k

AE-& moused: APEI-5 FAAA | Yo 7]
oll+= Exoplorative behavior oj§-ol| &als}A -&-2lo|c}
7t AlZke} Avbd A2 Ao H-EEe] 2 2%
o o 5A| Wk, AL AEo] ek 27]9) Ex-
oplorative behavior 7} @o] Fojgo] *3HE 5ol
7rawEle] vebdr}. 12t Fig. 604 B.%0] sanjoin
ozt Zol= Ah de-ester 10 mgkgE A FAH-&
ol &= 2] Al Qg THE FEFAL S uje} = A Ao
7F e 2719 A& Holx ATte| wE wist
Foll A & F2lg zpo)7} HA=R] gfshe}. wheiA
sanjoin ¢z 2o]= Ah de-esterdj el Z1A 28] ¢l
& o 5 A ch(Fig. 4).
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control
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ip. Sanjoinin-A
(20 mg/kg)
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Fig. 3. The effect of Sanjoinine-A on electroencephalogram of
anesthetized rabbits. Electroenecphalograms were recorded for 1
hour under anesthesia with ether.

2. R0 o)X= QE

1) HE g2

1) A=3%

Sanjoinine-AS- FJ - rat 2] 3|7 2P Foll=
HrhE od3kS v]x]x] ¢39kor} acetylene cholineol] 2|3}
o] F5¥ 755 e o8 MR ZchFg. 4).

(2) AEAs

Sanjoinine-A-2- BFA7]19] ratsel] gl HAEA}F
o] APUI-T-E S EH R A F o Al
ratol] QoA E = A &® HER}Fo] APuhi-5-& Fha
AR 1 7 AT JALRE ratel] 9loiA] o Al
t}(Fig. 5).

3 A= A

Sanjoinine-A-2- rats 2] A& 3 2] resting tone Y
acetylcholineol| 2|3 =% 5o d8kg v|x|x| ¢
ket (Fig. 6).

4) A&7 HEHEHRE)

Sanjoinine-A-& rats 2] A& 7]32] resting tone ¥ a-
cetycholineol] ]3]} F 5% 3ol 72] d3kg v]x]x]
2&3kch(Fig. 7).

6)HE 8%

Sanjoinin A 10”7 0* 10* 10°'M

Ach(10 "g/mD) SU0M) Ach 510 M) Ach S(0°M) Ach ¢ SU0 ‘M) Ach
- N S(167M)» SO0TMY 5(107M)+ S(107 ™M)+
Ach(10 'g/mi) 1 7 -7 -1

o Ach(107g/ml)_| Achti07g/mi) | Ach(10”g/mD) | Ach(10"g/mi)

mean_ 10008 91% 6% 55% 40%

Fig. 4. The effect of Sanjoinine-A on spontanecous and a-
cethylcholine induced contractile movement of isolated rat ileum.

Nonpregnant Uterus

[‘ |_control | S(107M) | S(10™M) | SA0°M) | SU0°M)
mean| 100% | % | 26% | 17% | 9%

Pregnant Uterus

b NI b

Lf;_& control _| SU0M) [ S010™M) [ SA0™M) | SU0M)
mean| 100% | 98% | 98% | 95% | 89%

Fig. 5. The effect of Sanjoinine-A on pregnant or non-pregnant
uterus of rat. The spontaneous contractility was measured using iso-
tonic transducer.

Sanjoinine-A-2- rats 2] B o5l 2] resting tone %
acetycholineol] )3l =3 F=&ol] AL °d8kS v]x

2] e¥3tch(Fig. 8).

3. 38 =EI|A|0l 0iX= HE

1) 813 ME Aol Cfst e
14 A2 B 712l g8 S3uo 9l



Sanjoinin A 10”7 0 10" 0

SUO™™M) NEGO ) SU0™M) NE(10'M)

NE(10 M) S(0°M) NEGOM)  SU0'M) NE(16*M)

’ NE(10M) S(10 M)+ | S(10°M)+ | S(107°M)+ | S(107*M)+
NEQ10 M) | NE(10°M) | NE(10"°M) | NE(10™*M)
100% 9% 92% 110% 105%

Fig. 6. The effects of Sanjoinine-A on resting tonus and norep-
inephrine induced contractile response of isolated rat vas deference.
S: Sanjoinine-A, NE: norepinephrine.

{mean

Sanjoinin A 107 10* 10°* 10'M

a . N . . . . . .

Ach(10"*M} S0 ™M) Ach(10*M)  S(0™M) Ach(10M)  SU0°M) Ach(10*M)  SU0™*M) Ach(io*M)

S0 M)+ | SQ0°M)+ | S(10°M)+ | SC107M)+
Ach(10"*M)|Ach(10" %MD |Ach(10"°M)|Ach(10™%M)
102% 98% 9% 85%

Ach(10 M)
10096

mean

Fig. 7. The effects of Sanjoinine-A on resting tonus and a-
cethylcholine induced contractile response of isolated rat trachea. S:
Sanjoinine-A, Ach: acethylcholine.

o)) Sanjoinine-Ain-Av QFHY AR 2 W3] 7]RX] ¢k
&A1 WS Z7HA 7 2 (Fig. 12), o]l& A7l &
Zof o]&Fo]|gdt}. & Fig. 12049} Ze| Sanjoinine-
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Sanjoinin A 10

10* to? 10*M

NE{10 M0 S(0™M) NE(IOS)  SUHO*M) NEUO'RD  SO10°M) NEGOM)  510™'M) NE1O M)
'"’T o [ SA0M) [ S(10MY+ | S(107M)+ [ S(107M)+
NE : _ R -5 B
[*‘ (107 NE(10°*M) | NE(10™M) | NE(10'°M) | NE(10"°M)
mean 100%% 2% 97% X% 80%

Fig. 8. The effects of Sanjoinine-A on resting touns and norep-
inephrine induced contractile response of isolated rat aorta. S: San-
joinine-A, NE: norepinephrine.

Tension

(9)

control 1 10 100
Sanjoinin-A (UM)

1000

Fig. 9. The effects of Sanjoinine-A on the contractility of isolated
left auricle of rat.The contractility was recorded using isometric
force transducer under electric stimulation by Grass S 48 stimulator
(1 Hz, 2 msec.).

control 0.5 5 20
Sanjoinin-A (mg/kg)

Fig. 10. The effects of Sanjoinine-A on electrocardiogram of
anesthetized rabbit.

Ain-A2] 7} %7} 1, 10, 100 ¥ 1000 uyM 2 2713}
ol wep 77} hz o) wlaled 5, 8, 30 % 90%2) 4
2742 2715 ¥ ch(Fig. 9).

2) 7|9 Eel, ANE Aol Y AIESY ERE
o O|X|= &

Sanjoinine-A-g- F<15l3 L, AlvbE, Arke o
g 3 AA s vl d3ks A7 3k A3l o

3
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Table 9. Effect of sanjoinine-A on blood pressure, carotid blood and heart rate of anesthetized rabbits

Sanjoinine mg/kg
0 0.5 5 20
systolic 105+20 10522 108+23 108+22
Blood oressure, diastolic 68+13 65+ 14 68+14 69+14
mmmHg
mean 86+17 85+18 88+ 18 89+18
Blood flow, mi/min 7.6+2.1 88+23 10.2+2.7 10.0+34
Heart rate, beats/min 123+1.6 124+2.8 124+2.9 122+2.2
Lo SR Table 11. Effect of Sanjoinine-A on blood flow of isolated rabbit ear
,\,Jl . r%,J)% Aj.,xuyvj N _,t in,,\_uﬁ,\,_ ’L"-r\—f‘l—”‘ ‘*-i'r| control sanjoin (10'M) sanjoin (10°M)
Pre T best 9 win — e meam 100% 90.0% 80.3%
LR L
1 ' [
MJA _»JJ ﬁ \J‘: jl JE—\! ~|,\A_, _,_(.._ IN\}J *
Post 0 min " "Post 120 min
[‘1 H" T o
_\.ri.rj-t_AA"rf ' |, il "Jj ,m | kl/\, A. -\_.-.. i
o " Post 15 min o PosthSmm—-
£ V ‘ T l‘ 76 - I i ;i & _‘\j control Sanjoinin-A Sanjoinin-A
JE RN AU SN SN U S0 POt 4 — - 05k e/
“Post 45 min Post 200 min .
X 1 _ ) control Sanjoinin-A Sanjoinin-A
é " 1 J % 5 } | J k (0.5mg/kg) (5mg/kg)
AKJ;F_,EJ;_,—U r,\_d-‘_l';f_g\::“/?/_k'»r/}?{«. I _g\fn,/‘_ﬂ !.ﬁ_JJ . . A mean 100% 115% 120%
Post 50 min Post 220 min Fig. 12. The effect of Sanjoinine-A on respiration rate of anesthe-
— | tized rabbit. The respiration rate was recorded using chest cuff con-
; i l S H g | \_} . ﬁ & nected to respiration transducer.
Lt S S Y JRUIN ST JRDN S JY |
Post 75 min Post 240 rmin

Fig. 11. The effect of Sanjoinine-A on electrocardiogram of
anesthetized dog ECG was recorded for 2 hours after injection of 5
mg/kg Sanjoinine-A.

Table 10. Effect of Sanjoinine on blood pressure of heart rate of
anesthetized dog

time(tmin) pulse(min) systolic diastolic
pressure(mmHg) pressure(mmHg)
Pre 169(153-18)  200(187-212)  120(114-131)
Post 0 161(149-18) 204(185-224) 120(114-130)
17 164(151-18) 195(179-205) 120(113-130)
45 159(141-18)  199(186-208)  115(104-130)
50 166(145-19) 209(201-214) 119(108-134)
55 166(145-19) 203(190-217) 123(114-132)
75 164(141-20) 202(185-217) 122(116-129)
97 166(141-21) 206(197-212) 123(118-129)
120 163(150-18) 207(199-211) 122(114-130)
165 156(146-17)  207(196-225  124(115-129)
200 158(144-17)  202(186-215)  123(118-122)
220 161(146-18)  202(190-214)  124(116-127)
240 164(147-18)  205(194-220)  122(120-124)

$2)4e) 3k& Bo|x| WHcHFig. 10, Table 9).

3) 7hel ©ef, AFE Y Astsol ofxls Hg

Sanjoinine-A Fo]ol] 218 7He) HEL FI W
s P& wolA] thghor FHel Wak, WUk 20% of
she TS Mol T W P BolAE @
gtc}(Fig. 11, Table 10).

4) gy 2o 0jx|= G

Sanjoinine-A-& 7} EE oA E7] #o] EdxEA
Froll 2l Ql d3-& F3 2brh(Table 11).

5) ZFoll vlA= 33k

Sanjoinine-A2 Fxol &2 02 FEFFE FIHA
Aot 21 Ax= 22 W@skeh(Fig. 12).

. 3P| AHI0f Ojxl= HE
1) Charcoal &=&50i O|x|= F&t

T4 Foldt g iube] 44w o] Sanjoinine-A-2-
fre] A ql d3E FA] FgkcH(Table 12).



2) #=H|of D|5‘|h A
4A7t Ft $lE mo} ¥u]F, pH, FAEE &
%l A3} Sanjoinine-AL 7} ET o)A ¢l Fud)] §-2]

A9l e T

o¥okti(Table 13).
5. @4ofl 0|X|= HE
l) M=

2o A¥EwA2 7t

—

FEolA 90-750% =%

Table 12. Effect of Sanjoinine on puopulsion of charcoal meal in
the small intesine of mice

Drug Propulsion of charcoal meal(%)
Control 51.2+2.6"
Sanjoinine 5 mi/kg 46.7+4.8
Sanjoinine 10 ml/kg 522+4.0
Sanjoinine 20 ml/kg 47724

191

cpepslelct. aeh Zztel gzgeld =AM
Sanjoinine-A-& 713 A-$¢ AP A 7L W2FH

¥| 28ked 2to]7} ¢lgth(Table 14).

2) BENE

] 3]

Sanjoinine-A & )

¢39ktH(Table 15).

7t el S8 o

b wl A=

3) Prothrombin A|Z}
Sanjoinine-A 5, 10, 20 mg/kg-8-3 F<JA| prothrom-
bin timeef] ¢ 3k-8- v 2] %] ¢}gkr}(Table 16).

4) Ca M7t S1AIZH
Sanjoinine-A 5, 10, 20 mg/kg-8-3F Fof A] 7}
LA 7kl 4 7S V1A A] eratrH(Table 17).

Table 13. Effect of Sanjoinine-A on gastric secretion in pylorus ligated rats

Drug Volume (mi/100 g) pH Total acid (mEq/100 g)
Control 241£034 1.71+0.09 0.20+0.03”
Sanjoin 5 mi/kg 2.19+£0.30 1.70+0.03 0.181+0.02
Sanjoin 10 ml/kg 2.10+£0.48 1.98+0.10 0.20+0.02
Sanjoin 20 ml/kg 1.76+0.28 1.99+0.10 0.16+0.02
“Each value represents the mean+ S.E
Table 14. Effect of Sanjoinine-A on whole blood coagulation time (unit: sec)
Ctrl 10°M 3% 10°M 10"M 3x10*M
1 90 150 (167%) 150 (167%) 180 (200%) 180 (200%)
2 750 780 (104%) 780 (104) 600 (80%) 750 (100%)
3 240 300 (125%) 210 (88%) 240 (100%) 210 (88%)
4 600 630 (105%) 540 (90%) 510 (85%) 540 (90%)
5 690 660 (96%) 600 (87%) 450 (65%) 420 (61%)
mean+S.D 4744292 5041266 (119.4%) 455+268 (107.2%) 3961179 (106%) 420+237 (107.8%)

Table 15. Effect of Sanjoinine-A on hemolysis

unit OD at 540 nm

Cul (DW) Saline 10°M 3x10°M 10°M 3x10*M
1 1.75 0.17 0.22 0.20 0.20 0.24
2 1.63 0.17 0.21 0.20 0.18 0.22
3 1.57 0.12 0.18 0.10 0.16 0.22
4 1.41 0.18 0.17 0.16 0.17 0.20
5 1.24 0.21 0.17 0.17 0.11 0.20
mean +S.D 1.5240.18 0.17+0.03 0.19+0.02 0.17+0.04 0.16+0.03 0.22+0.02
Table 16. Prothrombim time (second) in rats treated with Sanjoinine-A
Control 5 mg/kg 10 mg/kg 20 mg/kg
1 13 13 12 13
2 13 14 13 13
3 12 13 14 12
4 13 12 12 12
5 11 11 12 12
mean+S.D 12.4+0.40 12.6+0.51 12.63-0.40 12.440.24




192

6. 7|Et 2f2|A+E

1) A7|sol olxl= ¥

4 F Na, K, Cl 559 H3lx A=A ¢gtor
Nas| 79 Azl WE o) Zhaebye] thehgort
25 A Wislem BAA Aole A=A wsk
t}. o] E Al uidaFo 2 AR AR A
zl XH‘E‘/‘\O_O_ Na, K, Cl uco“/q orE Eo:]oﬂ /‘LJ»PO"O]
99.9% o)Ak 2 AA A Q) A F4E Vet B A}
F-Alod3}-§-, renal plasma flow 2 F2ZF A7) 52 AbE
Fol2 1% w3lE ¥olx| adglri(Table 18, 19).

2) A o] HUSISIHALR|Of O|X|= AEF

Table 17. Recalcification time (second) in rats treated with San-
joine-A

Control 5 mg/kg 10 mg/kg 20 mg/kg

1 75 138 95 145

2 130 90 120 120

3 142 170 170 175

4 155 110 95 90

5 145 115 115 105
mean+S.D 12944142 12461137 119+13.7 127£15.0

Table 18. Effect of Sanjoinine-A on plasma concentration of Na,
K, and Cl

7 AP AL, WA 2§
joinine-AF-ofoll 2l F2]3F WHIE HolX|
(Table 20).

San-

o
p
rsket

3) 2P| S0l olxl= &HE
Sanjoinine-A 7} “Fx o4 BSP] 4Al &% 294
Q) o338 FXx] gdgkcH(Table 21).

4) Holo{H| B

Sanjoinine-A 6.25 12.5 mg/kg 4] 38X w4 -L 3
Mg ZAAAA Rzl ulald WA 2714
F1A)= ¢k uE 25.0 mg/kg oA 2k7re] Mol
2h-8-& ey ch(Table 22).

5) & ABEE
Sanjoinine-A 7+ F X ol 4] 1%carrageenine]] 2

ol =Y Azl oM A% WA ghareh
(Fig. 13).

6) A& Tl Olxl= &

Sanjoinine-A-& 7t FXeo|A FFAlA L A7) A=
o ool 425 AFBE Fel dFE VAR @

st} (Fig. 14).

Table 21. Effect of Sanjoinine-A on bromosulfophthalein (BSP)
test in rats

. . Na K Cl

time (min)  (mpgr) (mEq/L) (mEq/L)
Pre 153 (142-164) 3.6 (3.437) 105 (96-122)
Post 15 153 (141-169) 3.8 (3.4-4.0) 108 (104-113)
45 148 (137-163) 3.6 (3.4-3.8) 112 (108-114)
75 141 (132-155) 3.4 (3.0-3.8) 109 (100-118)
105 140 (133-147) 3.6 (3.2-3.8) 106 (100-114)
150 139 (126-153) 3.8 (3.4-42) 109 (95-126)
210 138 (135-140) 3.5 (3337 102 (78-114)

Drug Serum BSP (mg/dl)
Control 3.03+0.26”
Sanjoin 5 ml/kg 2.79+0.30
Sanjoin 10 mlkg 3.124:0.28
Sanjoin 20 mikg 3.26+£0.28

“Each value represents the mean +S.E

Table 19. Effect od Sanjoinine-A on Urine volume, inulin clearance and PAH clearance

time (min) Urine (ml) Inuline Clr (mi/min) PAH CIr (ml/min)
Pre 120 98 (30-146) 41.8 (29.5-55.9) 163.0 (98.1-201.5)
Post-30 30 68 (42-100) 39.9 (30.8-49.8) 176.0 (78.1-269.40
30-60 30 97 (38-200) 37.7 (29.2-53.1) 187.9 (91.4-314.5)
60-90 30 73 (41-92) 55.6 (24.1-79.6) 1242 (79.1-178.8)
90-120 30 93 (28-170) 49.5 (32.4-65.2) 182.3 (98.4-337.9)
120-180 60 120 (42-170) 243 (16.5-34.1) 142.7 (92.1-206.8)

Table 20. Effect od Sanjoinine-A on blood concentration if NEFA, glucose and lactate

Group

NEFA (ULEq/L)

Glucose (mg/100 mi) Lactate (mM)

Control

591.3 (467.5-778.2)

146.6 (119.0-198.2) 243 (10.5 44)

Sanjoin 5 mg
Sanjoin 10 mg
Sanjoin 20 mg

485.3 (243.9-671.8)
559.5 (461.8-693.1)
685.6 (540.4-882.3)

96 (75.2-114.7)

146.8 (101.1-198.5)
137.4 (108.5-158.6)

243 (7.6-23)
32.7 (20-41)
18.8 (8.2-30.5)




Table 22. Effect of Sanjoinine-A on immunosuppressive action
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Conc. (mg.kg) PFC (cell/2x 10° cell) meantS.D
0.00 554, 780, 748, 668, 763 708.50+80.68
6.25 1156, 1168, 1052, 1120, 792, 884 1028.67+155.85
12.50 1464, 1528, 1248, 1141, 1152, 1240, 1172, 1144 1261.50+151.32
25.00 1500, 1062, 1680, 1464, 1312, 1536, 1172, 1280, 1120, 1240 1323.204-196.44

100 9 O—O control

V=« Smg/kg sanjoin
OO 10mg/kg sanjoin
A A 20mg/kg sanjoin

60 -

40

20

Percent increase of swelling

0 T T T T ]
0 1 2 3 4 5

Time after carrageenin (h)

Fig. 13. The effect of Sanjoinine-A on swelling of rat hinpaw in-
duced by carrageenin. Carrageenin(0.1 ml) was injected sutcetane-
ously into hinpaw and test drug was administered intravenously.
The volume of hinpaw was measured 15 min. after drug injection
for 5 hours.

before 0 15 30 60

control

3 mg/kg

5 mg/kg

e ke T PR

10 mg/kg

Fig. 14. The effect of Sanjoinine-A on tibiaris anterior twitch
response induced by sciatic nerve stimulation in anesthetized rabbit.
Supramaximal intensity of electric stimulation was administered on
sciatic nerve at the frequency of 0.1 Hz and the duration of 2 msec.
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