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Studies on the Drug Interaction of Silymarin with Promethazine
Hydrochloride in Thioacetamide Hepatotoxicity of Rats

Abstract—By intraperitoneal administration of thioacetamide to rats,
acute liver injury was produced. In these rats, the level of serum
GOT and GPT activities showed a remarkable increase and the
principal histopathologic change was centrilobular hepatic necrosis.
In this study, combined administration of silymarin with promethazine
hydrochloride to the rats with acute liver injury which was produced
by thioacetamide inhibited the increase of serum transaminase activi-
ties and protected the histopathologic change, showing comparatively
more improved results than simple administration of silymarin alone.
On the basis of these results, it is suggested that promethazine
hydrochloride potentiates the effectiveness of silymarin in acute thio-

acetamide hepatotoxicity of rats.
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42 =z & 3

glutamic oxalacetic transaminase(GOT), glutamic pyruvic transaminase(GPT), alkali phos-
phatase, leucine aminopeptidase 9] #A¢o] 718tz cholinesterase & #Aio] Ztasts =
EERAY HEE dodlng o] 49 AL At AHY o] &z Y,
Bangham? & Atdsletrg 339 A2 FHAHE $447 & 94 promethazine & &
o #94 e A2EhE AFYcte 2xstgch, =8 silymarin & A slebr = a}fd
<% ¥4 transaminase 8] A& A A es® 22 AG HA=Z

L@ﬁ:

AARNAA 4
AR AA dAS el was ge.
B9 AARE A9 o8 S| F2AA 2 ARG A7l o]8Hx glov] Awpge

2 7 AHEE Fostd AN E dogth & Adslela?, galactosamine®, ethionine?,
thioacetamide'® 5 tharo] oFEo] & glow] o] FeolA Az AAMIE Yool
bl ZHA 3] WA g AR ZAZAA 2 FAEA B doit: A s
A A= thioacetamide(TAA) & ®ldte] FE9 7t 5] & of7| A9 = silymarin & Bod3le] =
FEA S AR ESY 2 94 promethazine & ® 2o silymarin & & zbel 433 % &e] Tote] §
3 Z4%H 9 92 ed 475 Azt

HE MR YW YUY

Al2F & 77| —silymarin (CosHppO10)-& Dr. Madaus & Co. A1 %, thioacetamide (C.HsNS)= E
Merck A&, <44k promethazine(Ci;H;CIN;S)-2 HERAIEE Ag3lgth GOT gz oL
a-ketoglutaric acid 29. 2mg 3} dl-aspartic acid 2.66g & N-NaOH 2 = pH7.47 58 =
A% & pH 7.491 %59 (0. IM Na;HPO, 420ml, 0.1M NaH,PO, 80ml)S 7}ohe] 100ml =
Bt A 3g 2 GPT 957482 a-ketoglutaric acid 29. 2ml 8} dl-alanine 1. 78g & AH-&3)
o GOT $371d 843} 2 wgoz =zAsHch 2 4-dinitrophenyl hydrazine -2 (DNPH
H)-2 2, 4-dinitrophenyl hydrazine 19.8ml o] N-HCl & Qo] 214 28 100ml 2 3t Z A s}l
GOT ¥ GPT ZFH4-2 Na-pyruvate 22.0mg & pH 7.4 At Ao] o] Aa2kS 100ml 2
she] AR-&-3h4 ok,

spectrophotometer = Spectronic 70(Bausch & Lomb) Cell I D. 19mm & o] &8} ¢},

UE SE—AYFTELS < 200g AF9 A (Sprague-Dawley) $5& ALslgdon] e =
ZAstel Al AFgol A} ALSR 3 A g2 ALsgr)

FEFAAdE 47 AFFTEL 2447 AAAA & AAsrg o, thioacetamide (TAA) =
29% sahne £, 44 promethazine & 0.25% saline ¥, silymarin-& 4% CMC saline GR2R
o] FAMEte T 31g)
oot 3ol 8F & HABY TAA S Aoty silymarin 3 promethazine
g Foshgleh

1 i : TAA 100mg/kg & F¢. 27 : TAA 200mg/kg & 543, 3F :TAA 100mg/kg
T FA% 10850 silymarin 200mg/kg & F9 %, 47 : TAA 100mg/kg 513 1053 0]
4t promethazine 12. 5mg/kg & $ &, 57 : TAA 100mg/kg & B8 108230 @A pro-
methazine 12. 5mg/kg 3} silymarin 200mg/kg €& %3¢, 6F : TAA 100mg/kg & E43 10
i Foll €4 promethazine 25mg/kg 7} silymarin 200mg/kg & o8 73 : TAA 200mg/kg
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S Fo3 108 3o silymarin 400mg/kg & oI 3. 8+ : TAA 200mg/kg & F+ 3 10
| <
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At promethazine 25mg/kg ¥ silymarin 400mg/kg & 54 3.
EHE GOT U GPT &Y =X A 44 FANE ZHst o Iml 8 4 & A
T F ool wAste], Folo] Smaid 2 429 YAL Asked 247 194 Retomen 2
Frankel ]3] 9] 3}e] =4 3}9ic},

GOT ¥ GPT 37149 1ml & #3le] 37°9 804 587 4X3lz €4 0.2ml & A
gsld A st = GOT SAA & 608, GPT 24 A& 30%7 37° F&A g3z *
DNPH 9 1ml & 7}t A4 2087 wA3F 3 0.4N NaOH &% 10m/ & ~}5ted 30%7H
3.3}3F t}S Spectrophotometer 2 505nm ol A FFEE &gt GOT % GPT &4 ¥
H 1ml g 2 BASGen 199+ 25° 3nmo) Ao FHEE 1E7E] 0.0015 FaA

e 249 oz St

ZEAFFAL A FENE At AV)eF 2L whdel wet GOT, GPT Y §3 =
24T % AAoo] AL,

WEITASE A BU—AYE T FEL A Foig F 204 kel maee] A A
235tz 10% formalin) o2 w3319 o},

2ol EA $AE AA%] 2EAAL AAA parafino] ToAG F 57u FAZ

272 & ZA 32 hematoxylin-eosin -G 4-& AAsg o ARG N 9 gy 5o &

TN E Agste AA At

m[m

2ot & DnF

TAA £0i7t 83 GOT U GPT o] &40 0jxle FH—-TAAE A 53 Fodtxz g
#% GOT 9 GPT 49 AslE &3t Table 15 22 AR} A4k

Table I—Changes of Serum GOT and GPT Activities in Rat Intoxicated with TAA

TAA No. of GOT (unit/ml) GPT (unit/ml)
mg/ke, ip Animals 24hr 48hr 24hr 48hr
Control 18 82+7.0 47+5.2
100 6 743 +136* 636+31* 260 +67* 209 +-42*
200 6 1440 4-256* 939+213* 3624+-87* 269+48*

* mean+standard error

* Significant at P<{0. 01 vs. control group.

% TAA R %= 24/‘]71_u o] GOT % GPT ¢ &4 H=nAE Fetigich

F Ao TAAE o zA velvhe F4 7 AddA 84 GOT 9 GPT 249 ¥zt
9@ wmi B ot} Bt Schriewer 50 TAA 30mg/ke & 3704 Fol 2 theul £ GOT
W GPT %49 @3kl dste] nudh v o2,

2% TAA 5 5 244 7be]l H29) FAE veplinvt 4847 A3A 57335 ol s 7247k

o= A Aoz FARTy sdor £ APA}S} dA

H3F 9 M 42—TAA 100mg/kg Fo3 5 silymarin 200mg/kg & F3 # 31 GOT Z

b
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4 2 & 3

GPT 7} A 1 Z¢) uldkd A3 Aslstd o TAA 100mg/kg 5 3 & 4 promethazine 12. 5
mg/kg B A 472 GOT @ GPT 9 &40 o7k Aslslg ot A 4Tl wlst] A 3T
o F4 Asgo] §< Agch(Table ). silymarin & Ag3gaz 23 7 A B
5] ¥ transaminase & BA L FA3 FaAZRon 22 T AAHAE A3 A A+
o] RuE ¢}, md Schriewer 5 Aol TAAR ¥4 7 AAE FEA7 T silymarin
& Bojatg g W, GOT 2 GPT Y #4o] 433 Aspdvtz Bastge?,

Table ] —Effects of Silymarin and the Interaction of Promethazine Hydrochloride on the Serum
GOT and GPT Activities of Rats after 24hrs Intoxicated with TAA.

Group Treatment No. of GOT GPT
No. (mg/kg, ip) Animals (Unit/ml) (Unit/ml)
Control Saline 18 82+7.0 47+5.2

1 TAA 100 6 743+136% 2604672

2 TAA 200 6 1440+256. 3 362.1+87
TAA 100 )

3 Silymarin 200 6 209424 12858
TAA 100

4 Promethazine 12.5 6 686160 22580
TAA 100

5 Promethazine 12.5 6 145123 88+9. 02
Silymarin 200
TAA 100

6 Promethazine 25 6 114+10% 68+6. 99
Silymarin 200
TAA 200

7 Silymarin 400 6 534+64 163+19
TAA 200

8 Promethazine 25 6 232+ 81¢ 8813

Silymarin 400

a) Significant at P<{0.01 vs. Control
b) Significant at P<0. 01 vs. Group 1
c) Significant at P<{0. 01 vs. Group 3
d) Significant at P<0.01 vs. Group 3
e) Significant at P<{0.01 vs. Group 7

2 AR E TAA o2 Qg 7k Ao dis)A silymarin & FA13 AFHE A3t &
A transaminase &4 8] Za9} AT AALE A5 ARAF o, Schriewer™® 53 FA
A%E Qg

Bangham & 313 0] A9 3}let: 8 Bodle] A& 2 obr| A7l QA promethazine & F

e A, A AAE AAAL F dvtm Badtz glovd, 2 Ao s TAAZ
Q13 7+ A3 A 44t promethazine o] GOT & GPT.,] FA A= A 73R Eig o)

TAA 8 A slebai= ohzlo] A £ AALE dod| vt AR 7kAwe] F3o] ¢, F3b
E A A o] HAG e Rat®E 3 -]‘ , A ke Aol 84 GOT ¥
GPTS 2441= 938 vlA 7 gioky A7u .

M 57 % H62—TAA Fo % o4 promethazine 12. 5mg/kg ¢} silymarin 200mg/kg & 2
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2R AN WAL el wA A4 ZaofAe) F3AE 15

3 548 A 572 silymarin 200mg/kg & HEFAE A 376l ¥l €% GOT 2 GFT 9
Aol Aslxglerm oAt promethazine 25mg/kg ¢} silymarin 200mg/kg & 2§ E o 3 Al 6
T Al 5l viste] Fv) GOT 2 GPT & &A4o] A3}= givh(Table 1),

olF A#z 3ot TAA = AT 7t Ao silymarin & F5F3E Axrths G4 prome-
thazine 5} silymarin & £3H5¢) bz o] 7 A3 9 HFe] adAozte AL ¢+ =t
o] 712 ¢4t promethazine ©] silymarin 3+ kX 8 FZ o] J7 FLe] e Aoz AzmA)

H 720t H 8 Z—~TAA 200mg/kg 5o & silymarin 400mg/kg & F 38 A 7F3 TAA 200
mg/kg & F4% ¥ @4 promethazine 25mg/kg ¢} silymarin 400mg/kg & EFFAF A 87
o Sleix & A 7T vlgte] @A GOT ¥ GPT 9] &40 % {94 AdE AsE ez
itk oA A 5% R 6T HIFFALAANY a9 fA AFE vehlm 9l vh(Table
I).

He| XX EE A 2H—E AR FE] delA sl A=y A R4 AA
HQom zpgdM A" Fo w2 TH Ade £9%544 7+ 3 A (centrilobular hepatic
necrOSiS) olvf, =9 o8 A5 Ztad 2 FAAY FE, 72D AAZIAA 2 A%

£ So]t}(Table I 2 Figs. 1~6).

HER : DEagF24E AAelw 7kaq
AE = 9 ZAAAZo = 578 &7 #AEA

HM13: gdwdog BagdFzid s & gl AT Ragel] SlejA 2 4
2 (central zone)d| A 3 (midzone)d] o] 2= 515_94 ZYAAA 2o FHHA g A
HAsk, 28z =¥ oy A 2 FHEAA SFE vkt e 3 seta AR JAa
< Yl vt o] Al e o 959 34 FAH(coagulative necrosis)ql %3}
|23 FA0ldA F5=9 28 % A=Y FAT, 497 2 237 59 dAAzY A ¥
1 srabslo] glodet o1& A 29 FAA: %% (pyknosis) = 3§38 (karyolysis) o] 4
AAsH A3 dad A2 2A%d W Eee] AALe T2 S FHe vla
ZF B AT 78 gagiidl e F9d utel A oz A2 fol Fuksl= A
A Fadd A wwo] BA=H g At e g 7aqg FAANL A% FAS FEE
AAgz glon 7% R AN Ads 559 43 2¥E AAN ARt 2
b9 El S0 591 7hA] Z (periportal hepatic cells)ol]l = 7242 A (hepatic cell cord)$] T2
BE=] oy AN ZAZ ANE glycogen 8] Fake HAF] Fawe] slgiet, ¥
FAZAN A Z A2 Ae g Holgdv}, (Figs. 3 and 4)

H 3T : 439 agded dodA FFTE F4AA4 AR 84 2 AAGe] iy
ek o] FHHA ¥ AL 2 Axe TAAGSFA TR 94 ofgluelvyt 2 e 2
7 Aeolgeh, 28]z vt oz A2 glycogen Fakd FE 2 ZHaso] Uit 7
7t 449, §F 2 $90AY 28 A2uA FEECNes AW €A A
= Anstg

M4Z: Ay el wxel $A4 Az A8 2 Aol A= don A
EWA FE5E £ 9 Aot Aol Futsle] sideh E A4 wiwe TAA BE554F
of ®lshd =z AEIF ozt AugREt

B

3 ERZAN] B FHo] %

AAW, F5
orokr}h(Figs. 1 and 2).
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46 Z ¥ 3

9 ZYAl =W glycogen o] AA =] 9le 3% HYFd WHAHez APEAgHd THRERF
W)&Fe Aol vz wusA A, e A € FUaAUY 2EAE Az
o] F-4z0] 3k 3 ok

H52: 42T Zagddd AxuA F559 44 Az 384 2 A 30 #
A5 er 2 oo FEEY F2 9T D &9 3AF ARl AFI[T. B AFH
Ae g FA4 AAGE 2 AE7F TAA 3559 Fo]v TAA 9 4 promethazine ¥
o Fol vlste A3 AePon =3 TAA 9 silymarin 200mg/kg F Frox A3gct,
I FHES Azl = HA 43 glycogen FA& e ek o] HH I
AR AT &4%4 $E& ez Ak 28 BAPAA BT AL A2 59
9 Zragel delA FAFHE AT FHZA FHo AA wloA ngkdd A2 F
Ay Aol A= gt

Table I[—Histopathologic Changes of the Liver.

Group No.
Pathologic changes
Control 1 3 4 5 6 7 8

Congestion

Central vein + +++ ++ + -+ + ++ ++ + +

Sinusoidal =+ + + + + + + +

Portal + + + + 4+ 4+ + +
Hemorrhage

Centrilobular - ++ + ++ + + + +

Intralobular — + - + - — + +
Hepatocellular degeneration

Hdyropic, centrilobular — +++ + ++ + + 4+t +

Midzonal and periportal - - — - ++ + — —

Fatty - + + + + + + +

Lipofuscin - -+ + + — - + +

Loss of glycogen - +++X 43X ++ ++ + ++ +
Hepatocellular necrosis

Contrilobular - ++H++ ++ A+ + + ++ A~

Centrilobular & midzonal — ++ - + — — — _

Focal — + + + — — + +
Kupfer—cell mobilization - + + + + + + +
Cholestasis - — - — - — - _
Cellular infiltration

Centrilobular - + + ++ ++ ++ ++ ++

Intralobular, scattered + + + - - + +

Portal — + + + + + + +

—: Absent +: Slight in degree +: Minimal in degree ++4: Moderate in degree
++4+: Marked in degree ++ ++: Extensive in degree. 3%: Diffuse in change.
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229 g v A& At 44 z2osAs FaAg 47

Fig. 1—The liver of control rat shows no signifi-
cant pathologic changes. H-E stain. x20.

Fig. 3—The liver of group-1 rat shows marked
degree of centrilobular hepatocellular
necrosis associated with hydropic dege-
neration of hepatic cells, hemorrnage and
infiltration of lymphocytes and some

polymorphonuclear leukocytes. H-E stain,
X 20.

Fig. 5—The liver of group—6 rat shows patchy, Fig. 6—The high magnification of fig. 6x50
rather mild degree of centrilobular hepa
tocellular necrosis. H-E stain, X50.
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48 z % 9

R 62 : AR5e] e AAH oz AL (A6 A F55)9 BAEA S
A P Hapdo] A= G, 2 W] e dHE A5EH} Fovk 2 Axe 5TRT F
3o A AFTE FAA AF A, 2z AAFEEAS A 2ol glycogen FAE A
=] & #Helg el (Figs. 5 and 6)

H7E: Ak taddA 559 F44 A el 250G, £ ddde TS5
ZHA 2 R4, dAAZAE R A=Y 290 oz AN £ A4 dEE 23

e FAe) A 1T L A 4T FLEY 2 ARE FEE0)A o] F APTHTG AR
o} A5, A6 2 A gTRGE ASAr

2 AR FAAE dRAAZAEFE 0 324 7 Aado] ke 7 Fell HEF AAS
A B F ey B AP FAAA FHA A2 glycogen AL FHFE ]
et

H S8R : ATy g AxWA F9d wdetd s F559 qAZd 5948 2 4
AAZ A& Futsts AAY A0l gk Wwy AL A6 AR Fd
st 2 AR 47 AdR g

HE| A8t DE—ol A AAFFA 713 H2ARH £AE FF ao9std A 48
TF M AT B9 9o 7+ A1FE 5 TAA 100mg/kg d5FF9To2s 2tad &
F0A FHE ol2: AT P49 FAA T34 AAE ez Q. 283 o]
A B9 4 B9 399 AzdE 52 glycogeno] AAE o] At vt A
wH oz 997t gl-g A JAE AuiAgL A=A G4k ol2§ Wie Guptal®e
ool gz EQ8F &40k, TAA 100mg/kg Fo % Q4 promethazine 12.5mg/kg 25
FAFA 4D AVNFR 1B EA-0 s 2L 439 e FAAAAME vYeh
Qo 2 Axrt FHFFE) Aoly AR HHRATH o7 o] Fold 3Foez H
o ARt F 7kaQ FAA AN L glycogen & FA st z AxAo] =UEA Hole
F23 A9 AAWANY FYFH Eo|), 2@l A promethazine 12. 5mg/kg o =&5F

= ARG 72EAS ta PR F A Ao ¥

=

ft

TAA 100mg/kg % 3 silymarin 200mg/kg =5 ‘ﬂ-?(*ﬂ 3P ad 244 HAA3g A
=7 A% Aste SAAYFHEY 249 FAE HAAF D 240 FulEld AR WX £F
=9 FANET g g7 ARl & Argch &, WY BHAZE A: WA FE=

9] ulgt4 glycogen FA & etz Slgiet

A7) A 370 ¥lEl A TAA 100mg/kg < 5 94 promethazine 12.5mg/kg X silymarin
200mg/kg 5 F (A 5F) 2 TAA 100mg/kg ] F 9 A promethazine 25mg/kg ¥ silymarin
200mg/kg FHAT(H 6 ) 4] FAA AMEE 2 Axot A8 Zovt A 29 glycogen
AL A7l AAA FHEY TagdER G718 AL Fubdle K A2 =24
ol Aol gl ZHAER FAE Stk 53] A 6T A AQE FAA b we] Arlshd
TAA 100mg/kg Foiol A7 &4 AASA $AF + = Aoz »2lch, TAA 200mg/
kg ¥ % silymarin 400mg/kg FAF A7) 2w 44 9 AE5 A 479 QA2 &
Al 2=z Agl foluk TAA 200mg/kg F4 ¥ ¢ 4t promethazine 25mg/kg 2 silymarin
400mg/kg FAE G 8D)NA = A 3T 7 widAs 2 Fg 2 A= Az o 74
Xo| glycogen o] AAL AAFHRHHolojA A3 TRAE 2 AE7t F& #Holgrh we}
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A9 B PAe Aeetedst G4 z2dege] FeHs 49
A silymarin 3} € 4 promethazine 2] & ]
@4t promethazine 55019 73 4xnt AA3| FHIA DAz £4& BAT Tl 4TS
ol X &= Aoz old =gk

1. TAAE 31A d5FdEe 54
247 Zkuke] SRR FobAl m 4847k Fol =

9. silymarin - TAA 5o 2 Qlste] A4 ]{‘ ¥ GOT 9 GPT &4 & &R 3] =X 70t}

3. A7) 8} silymarin & <3 4+ promethazine 3} E-8tF o ] o = silymarin = ¢4 prometha-
zine 8] THE-F-o Ao u]sle] TAA T2 Qe €% GOT 9 GPT 9 45715 v % A3
A + S,

4. TAA 593 7149 Wl z2 83 Wiles 29544 T A2 s el 2y silymarin F
oz =2 Ax7t A9s 3o A promethazine 3} B35 Ao = silymarin =& 4+ pro-
methazine T5-5-of ol w]3te] W5 A3 A=A,

5. ©]A9] A} Ak promethazine o] silymarin 2] 87bA 8] Zgo] el Aoz #
L3t= Aoy nEE-Ag,

7&%‘}1% doz & e 39 GOT ¢ GPT #4 &

2 AFE $YB oA BAX AT FA AFHA 49 FWE nFd L FUR wedA A
48 A sele, 3 AL oW FEHE 2499 A AR A2he] 2L A 2elE vl

A
rg

BESk, FEE FFE model, FAIEREG, W, 1973

KB ER, BT B, 1978
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