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EFFECT OF THE LONG TURMER IC (CURCUMA LONGA LINN) ON HEALING 

OF PEPTIC ULCER : A PRELIMINARY REPORT OF 10 CASES STUDY 
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, Bunjob Indrasukhsri 2 , Mani t Leethocha1'1ali t 3 
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Nantaporn Nilvises1 
I Amarin Prijavudhi 4 ' SUl'/at r'limol1'1attanapunl 
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Siriraj Hospital , Nahidol University, Bangkok 10700 
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Abstract 

The effect of capsule - filled turmeric (Curcuma longa 
Linn) on healing of peptic ulcer was studied endoscopically in gas­
tric and duodenal ulcer patients with abdominal pain. The drug was 
given orally with the dose of 2 capsules (250 mg each) four times 
daily, one hal f to an hour before meals and at bed time . Endoscopic 
e xaminations were done periodically at 0,4 , 8 and 12 weeks after start­
ing treatment . Among the 10 patients treated, 8 were men and 2 were 
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women with age ranging from 16 to 60 years. Eight patients suffered 
from duodenal ulcer and the rest have gastric ulcer. The ulcer sizes 
varied between 0.5 and 1.5 cm. in diameter . The ulcers were complete­
ly healed in 5 patients (50%) within 4 weeks or 7 patients (70%) wit­
hin 4 to 12 weeks. 

Effects on blood chemistry were also studied in 30 pati­
ents with abdominal pain. Among these patients 10 have peptic ulcer 
comfirmed by endoscopic examinations , the others have clirrical symp­
toms and physical findings suggestive of peptic ulcer, gastritis or 
duodenitis or non-ulcer dyspepsia. The comparative studies of blood 
collected before and after 4 weeks of treatment showed no change in 
hematologic system, liver and renal functions . 

Adverse effects observe d were relatively few , including 
constipation in 3 cases, and allergic skin rashes in 2 cases , while 
other patients were free of any unwanted effect . 

5 



'l1'1ft1'11ni1'u'i1101 141 
orl 0 ITIU~ 3 n.u.-o.".2529 

3, 

5. 'lH°v'lt1lfut'u (Curcuma longa Linn) 'lur.tJufltJ~iltJU'lfl 250 llfl, 

2. 

3, 



142 Thai J.Pharmacol. 

Vol.8 No.3 Sep . -Dec.1986 

1~ufi 

5. 

HO'll~Oti'l 

0~11uL~~u~ uen~1ndLifu~J1u~nu~ :~Riuu~ :n1uu111nu1~ u1~~1uuuu~uu~:n1u 

e1vn~'1l'I d~~ ~m11 n1uvl L'i"'' Lrn:~uqw~ O~thu~~lu 3 0 ·nu LUu'1f1u 16 '11U 

H~~ 14 .,IU Dlq.,:H~I~ 16-60 U (A1'11~~ 1) 



11ii11i 1111Yt1'l1w1 143 
flfi B IRUfi 3 n,u,-o . n.2529 

~1.,1~~ 1 . NatJD~VltJ~u (Curcuma l onga Linn) 

DI~ LLNa L tJtJ ~fl f'l l.,~ftPl'llJ Na f'l '1 '1A flPl'lll Na fl '1'11i ft Pl '111 Na 
., 1 vff L 1'1 fl ~ ~ ..I ~ ..I 

(i.J) tJ~ L '11\l~l'ftJ 
fl-,~ LL '1 fl fl'1~fl 2 fl.,~., 3 

tlU'l fl 
(1111.) ( 4 ~tJ~n.1) ( a ~tJfni1) ( 1 2 .rtJA'li1) 

1 2 1 'll 1 5 D. U. (bulb) uNmnv 

2 3 1 '11 5X5 G. U. (angulus) uNmnv 

3 48 '11 1 OX10 D. U. (in feri or, !JUI fla fla ~ uNmnv 

H1stage (sx s ) 

new D. U. H1stage 

(inferior) ( sx10) uNa~nv 

(sx10) 

4 63 'l1 7x7 D.U. (superior) 

axe G. U. I urrninv 

7X7 G.U.II 

5 20 '11 1 OX10 D. U. (bulb) tJU '1 fl L tl'l L !1ill 

LtJdvuv1 

6 1 6 '11 7 X7 D.U. (inferi or) LLNmnv 

7 50 t1J 5X5 D. U. (anterior) urrninv 

8 28 '11 5X5 D. U. (base) red scar umnnv 

9 29 'l1 5x5 D. U. (anteri or) red scar new D. U. 

(inferior) 

(3 x 3) 

L tJ§ vu V'l 

1 0 34 '11 7X7 D. U. (ante rior) "U '1 fl L ti 'l L ~ll 

LU~fJU fJ1 

D. U. = duodenal ulcer G. U. = gastri c ulce r 
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l'la" 1 Pi'-luu'l 
fi.,tJn~ nD1J 1 ~i°UU'l 

4 iftJfl'lH 

'Blood sugar 70 - 110 mg/100 ml 95.9 99 . 5 

B.U .N . 10 - 20 mg/100 ml 10.6 12.9 

Creatinine 0 .7 - 1.4 mg/100 ml 1.1 1.2 

Uric acid 2 . 5 - 8 . 0 mg/100 ml 5 .0 5.8 

Total protein 6 - 8 g/100 ml 6.7 7.1 

Albumin 3.5 - 5.0 g/100 ml 3.9 4.0 

Globulin 2 . 5 - 3 . 0 g/100 ml 2.8 2.9 

Total bilirubin 0.15- 1.0 mg/100 ml 0.8 0.8 

SGOT 8 - 40 mU/ml 18 . 1 19.9 

SGPT 8 - 40 mU/ml 14.6 19.0 

Cholesterol 150 - 300 mg/100 ml 164 .1 162.9 

Triglycerides 55 - 170 mg/100 ml 143 . 7 96 . 5 

Alk. phosphatase 30 - 85 mu/ml 40.4 37.4 

Sodium 135 - 145 mmol/l 139 .6 142.1 

Potassium 3 . 5 - 5 . 0 mmol/l 4 . 3 4.3 

Calcium 8.5 -10 . 5 mg/100 ml 9 . 5 9 . 2 

Chloride 95 - 105 mg/100 ml 100.0 98 .0 

Phosphorus 2 . 5 - 4.5 mg/100 ml 3 . 9 3.8 

Bicarbonate 24 - 32 mmol/l 26 . 3 26 . 2 
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4 tltJ vni 

R.B .C . 4.0 - 6.0 x 10
12 

/mm3 4.42 4.47 

Hemoglobin 13 - 17 g/100 ml 13 . 34 13 . 33 

Hematocrit 37 . 3 - 42 . 7 % 39 . l 40 . 0 

Platelets 150,000 - 400 ,000 3 
adequate adequate per mm 

W.B.C. 5 ,000 - 10,000 
3 7 ,054 7 ,421 per mm 

Neutrophils 40 - 75 % 62 . 6 57.1 

Band 0 % 0 . 5 0 . 9 

~ 
H Eosinophils 1 - 6 % 3 .9 3 . 6 8 z 
~ Basophils 0 - 1 % 0 . 1 0.3 w 
~ 
~ 
H Lymphocytes 20 - 60 % 29 . 5 34 . 9 Q 

Monocytes 2 - 10 % 3.4 3 . 2 

0. 5 'if11. 

placebo (10) 
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15-(R) - 15- methyl pros-

taglandin E2 
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1
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1
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t'1uNilH'llJ 1 ~~iYu 
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crude drug fl'l~i1n1·rnilf!V11 LLnuv1 (active principle) :A\'I Ltluti1·rn'ui'tyt 1Jfl1~ t>t>fl 

f)tl if 

\'I 1u-l111i!ut>t>flf)tiif L ilu v1n1 L nrn ::;: ( 1 2) Ufl ::~1 n~1 ll\'11Ut1t>\'l tJ.:rmrnmtA~1 fft1t11 v111 fi~fi'u 

vi1v1111 Lmn ::fffff1f)tiifuun'1n•~vitt\'I gas tr in ffu~ L 'lru antrum ( 13, 1 4) Lrn::\'11u~~u 

antral mucosa 
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FAILURE OF INDUCING SPERMATOGENESIS WITH FSH, LH 

AND TESTOSTERONE IN VITAMIN A DEFICIENT RAT 

Vichitra Leardkamolkarn, Reon Somana, 

Sasitorn Rojananuengnit and Pichit Tosukhowong 

Departments of Anatomy and Biochemistry, Faculty of Science 

Mahidol University, Bangkok 10400 

Abstract 

Male Fischer rats 22 days of age were fed with vitamin A­
free diet until becoming vitamin A deficiency . Ten rats were left as 
vitamin A deficient control group (A-). Forty-eight rats were trans­
ferred to diet supplemented with retinoic acid (~, 6 mg/kg of diet) 
and further divided into 4 groups to be injected daily for 14 days 
with saline (0.1 ml), FSH (0.1 mg) + LH (0.1 mg), FSH (0.1 mg) + tes­
tosterone proprionate (TP, 0,5 mg), and with vitamin A (SO µg). One 
day after the last injection, final body weight was recorded and the 
animals were sacrificed by decapitation . Testis, thyroid, adrenal, 
seminal vesicle and prostate were dissected and weighed . Testes were 
also prepared for histological examination . It was found that reti­
noic acid alone or with vitamin A treated could similary induce body 
growth in vitamin A deficient rats. Retinoic acid with or without in­
jections of FSH + LH or FSH + TP could equally and slightly improves 
the cytologic condition of the seminiferous tubules over the vitamin 
A deficient l evel. However , vitamin A injections for 14 days could 
further improve the condition of the seminiferous tubules. It is con­
cluded that short-term or long-term treatments with hormone necessary 
for spermatogenesis without supplementation of vitamin A could not 
cause full spermatogenesis in rats with testicular damage due to vita­
min A deficiency, However, with or without suppl ementation of such 
hormones, vitamin A could induce full spermatogenesis, 

Vitamin A deficiency has been shown to decrease growth rate 

in experimenta l animals (1-2), associated with impairment of testicu­

lar development and function (3-6). Long-term treatments of hormones 
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necessary for spermatogenesis from low to high doses either in single 

or in combinations has been tried without success (5, 7-9). Since long­

term treatments of peptide hormone could induce antibody formation and 

neutralized the .effect of hormone injected (10),it is of interest to 

find out whether short- term treatments of FSH in combination with LH 

or testosterone proprionate (TP) would cause spem production in vi­

tamin A deficient rats. 

METHODS 

Male Fischer rats 22 days of age, previously maintained on 

standard laboratory diet (Zeillig Gold Coin Mills) , were transferred 

to vitamin A-free diet (2) except for a group of 10 rats , served as 

control were maintained on the same diet but with vi tamin A(A+) added 

(retinyl acetate , 4 mg/kg of diet). They were housed at room tempera­

ture of 25° to 30°C with natura l light of approximately 13 hours dai ­

ly . They became vitamin A defici ent rats within 5 weeks by having the 

weight gain not more than 3 grams per day for three consecutive days . 

Ten of these rats were l eft as vitamin A deficient controls(A-). The 

rest were transferred to maintain on comparable diet but supplemented ,.. 
with retinoic acid (A,6 mg/kg of diet) and divided into 4 groups to be 

subcutaneously i njected for 14 days with FSH + LH (ICN Pharmaceuti­

cals), FSH +testosterone proprionate (TP, Schering, in Mazola corn 

oil), retinyl acetate (vitamin A in normal saline) and with normal 

saline starting 10 days after the onset of body weight plateau or one 

week after retinoic acid supplementation. The daily doses of FSH,LH, 

TP, vitamin A and saline were 0.1 mg, 0.1 mg, 0.5 mg, 50 µg and 0 . 1 

ml, respectively. The inj ection volume was 0.1 ml. All rats were r e ­

ceived the diet and tap water ad libitum. Sacrifice was made by deca­

pitation one day after the last injection, between 0830 and 1030 hr, 

and the animals were 74 to 78 days old. Testis, thyroid , adrenal, 

seminal ·vesicl e (with seminal fluid drained) and prostate were dis-
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sected and weighed. 

examination. 

BODY WEIGHT 

155 

Testes were prepared for routine histological 

RESULTS 

As shown in Table 1, the final body weight of vitamin A de­

ficient rat (A-) was much lower than that of normal control (122 g vs 

218 g, P < 0.001). When supplemented with retinoic acid with or with­

out vitamin A or hormone injections to the vitamin A deficient rat , 

their weight gain was similar to that. of rat fed on diet with vitamin 

A added (normal rat.). Thus the final body weight of retinoic acid 

supplemented rat was significantly higher than that of vitamin A de­

ficient rat (P<0 .001, Table 1) but not as high as that of normal con­

trol. 

TESTICULAR WEIGHT 

The testicular weight of vitamin A deficient rat was only 

35% of that in normal rat (P < 0 . 001) . Retinoic acid supplementation 

with or without saline, vitamin A or hormone treatments could not 

cause significant changes of testicular weight from vitamin A defici­

ent level. 

SEMINAL VESICULAR AND VENTRAL PROSTATIC WEIGHT 

Both vesicular and ventral prostatic weight of vitamin A 

deficient rat supplemented or nonsupplemented with retinoic acid and 

with or without FSH + LH, vi~amin A or saline injections were in most 

cases, significantly lower than that of r.ormal control . . However, in 

the case of FSH + TP treatments, ventral prostatic weight was slight­

ly higher and the seminal vesicular weight was significantly higher 

than that of normal control (P < 0 . 001, Table 1) . 
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Table 1. Effect of vitamin A deficiency (A-), retinoic acid (~) sup­
plementation with or without gonadotrophin (FSH, LH), tes­
tosterone (TP) and retinyl acetate (Vit. A) treatments on 
final body weight, weights of testis , seminal vesicle and 
ventral prostate of male rats. 

Diet and 
treatment 

A 
+* 

A 

~+Saline 
"' . A+FSH+LH 
~ A+FSH+TP 

~+Vit . A 

* 

No.of 
rats 

10 

10 

11 

9 

10 

8 

Final body 
weight 

g 

** 218±9.8 

112±6,21' 2 

156±10.0 

153±9 . 1 

155±8,0 

146±9.8 

Testis 

g 

2,21±0,23 

0 . 77±0 ,05 3 

0,85±0 .03 

0 .84±0,04 

0 . 71±0.04 

0,80±0 .06 

Seminal 
vesicle 

mg 

286. 3±52 .0 

204 .3±26.3 

184 . 3±18 .1 

147 .6±29,l 

476 . 1±15 .74 

180 ,6±38,6 

**Diet with retinyl acetate (Vit. A) added 
Mean ± S.E. 

Ventral 
prostate 

mg 

119.1±34 . 7 

117 .6±13 .6 

103 . 7±26 .9 

90,0±19.3 

251.1±18.6 

86 .1±20.5 

1. Final body weight of vitamin A deficient rat +(A-) was 
significantly lower t han that of normal rat (A ) (P<O .001), 

2 . Final body weight of A-was significantly lower than rats 
receiving retinoic acid (~) with or without FSH+LH,FSH+ 
TP or vitamin A injections. 

3. Testicular weight of A- with or without +retinoic acid 
supplement was much lower than that of A (P<O. 001) . 

4 . Seminal vesicular weight significantly increased (P < 
O .001) in 1\'+FSH+TP group when compared with that of all 
other groups. 

HISTOLOGY OF 1HE TESTIS 

It is obvious that vitamin A deficient rat had much smaller 

seminiferous tubules with wider lumen when compared to those of normal 

rat. Only one to two layers of lining cells were found; most of them 

were Sertoli cells and only few spe!matogonia. Leydig's cells were 

also seen with pyknotic nucle i . In contrast, all stages of germinal 

cells we1·e found in normal tubules with heal thy Leydig' s cells . Reti­

noic acid supplementation could only slightly increase spermatogonia 
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number forming two layers of epithelium while the Leydig's cells were 

practically unchanged. The injection of FSH + LH or FSH + TP for 14 

days could not change histology of the tubules when compared to vita­

min A deficient rat supplemented with retinoic acid alone. However, 

somewhat active appearance as evinced by a slight increase in the size 

of nuclei and cells of Leydig' s cells after injection with FSH + LH. 

Reverse appearance of Leydig's cells was observed when treated with 

FSH + TP. Vitamin A treatments could make the histology of testis 

appeared healthier than that observed in the rat supplemented with 

retinoic acid alone as two to three layers of slightly enlarged sper­

matogonia were found in the seminiferous tubules and the Leydig' s 

cells appeared to be similar to those in rats injected with FSH + LH. 

DISCUSSION 

The results of this study support those of the previous in­

vestigations (5,9-11) that vitamin A deficiency results in testicular 

atrophy leading to sterility. Supplementations of vitamin A for a 

short period of 14 days following sterility due to vitamin A defici­

ency could slightly improve the condition of the gonad. Furthermore, 

injections of FSH + LH or FSH + TP, also for 14 days, could not furt ­

her stimulate spermatogenesis beyond what is seen in vitamin A defi­

cient rat supplemented with retinoic acid . Thus the unresponsiveness 

of the seminiferous tubule to prolonged treatments with exogenoushor­

mones necessary for spermatogenesis of the previous studies (5,9) as 

well as short treatments in this study may be due to the severe damage 

of the gonad as the results of vitamin A deficiency rather than the 

neutralizing effect of the antibodies formed by chronic injections of 

peptide hormones (10) . It is interesting however that completion of 

spermatogenesis along with the rising of FSH, LH and testosterone was 

observed in vitamin A deficient rats treated with vitamin A for 30 to 

60 days (12-13), and a period of 48 to 53 days is needed for sperma-
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togonium to complete differentiation and be released as mature sper­

matozoon (14). Thus, the completion of spermatogenesis is likely im­

possible without vitamin A. 

Although the vitamin A deficiency could cause permanent da­

mage to the testis, the results of this study as well as those of Ma­

yer and Traunt (7) indicate that seminal vesicle and ventral prostate 

decrease theiT activity under vitamin A deficient condition but could 

be very well under stimulatory effect of testosterone. It is likely 

that vitamin A deficiency could cause temporary effect on these two 

accessory sexual organs . 

Vitamin A deficiency results in degenerative changes of va­

rious epithelia (3,15-16), the pituitary gland, a differentiated epi­

thelial tissue could also be affected so that pituitary hormone pro­

duction as well as secretion should be impaired. Thus the reduction 

of gonadotrophin production and secretion leading to further damage 

of the gonad is possible. Likewise, growth hormone synthesis and re­

lease could be well decreased resulting in growth retardation. The 

indirect effect of vitamin A deficiency on growth through pituitary­

thyroid axis and through pituitary-gonadal axis could as well be con­

sidered since growth hormone production and secretion are under the 

control of thyroid hormones (17-21). In addition, orchidectomy could 

reduce pituitary growth hormone and the supplements of testosterone 

achieve the opposite effect (22-26). Study on pituitary cytology as 

well as FSH, LH, and growth hormone assay .to verify the statements 

above in connection with the present study should be carried out. 
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" " ... V'lPl'lUD'lft'l.,Lfl"J'l11UPI tricyclic (tricyclic antide -
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pre ssant) LLfl :: tl'lPl'lU il'l ft'l"J L l'l"J'l'llU PlflDDOflt16VUV" L DU"IJV2l monoamine oxidase 

(monoamine oxidase inhibitor, MAOI) 
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L11U 

Li)u tricyclic D~lul11 Li'lflilflPl'lll L'lfu doxepin Uil:: amoxapine LUU~U 
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ttqttli ff~1A''!l 1fl'un ~mi~?l'ltl ca techolaminergic Ui'I:: serotonergic 

. . 
"l'lD'lfl'l1A'l~1 ~D~ major depressive disorder 

norepinephrine, dopamine t-1'1D serotonin i'!Vli'l~w1l'nunt11
1

n~ ( 1-a) 

postsynaptic Ldn~~'lfl L Ofl desensitization (4) 

transmitter 
... 
t1 

. 
receptor _ VID transmitter i'!Vli'I~ 

D'lfl'l1 L ft-i''l110vi~ L i°tJn~'l "high output/low sensitivity depression" 

" " . tJ'lA'lUD'lfl'l"J Lft"J'l1tlU1fl 

,(reuptake) 

(4, 5) 

(imipramine Lrn:: ami triptyline) J 
DDflqtltl 

norepii:iephrine serotonin 
..I 
tl 

ter ll"lnn~ -,1ufl 1 ui'I ::£1r-iati-, ~ L ~v~w!J Dfl"l'lll L ilufittu nvn•'., if~ D'l ~n1l'1£11.l"J::1 u111;~; -

wrui'ntt'lD'lfl'l1 L ff-i''l1fillilfllf fl"l'lllfh1tlnPi~D~ neurotransmitter Lutn ::i>U'l~ 1 ti (~n1'l ~ 

fl 1 ua:: 2) 

. 
L 'lftl 

Diagnostic and 

Statistical Manual of Mental Disorders , Third Edition (DSM III) 'llil\HUJ'lflll 
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sive episode 1~~' 

2 . 1 

2,7 ~llil~Ulfi R11UR111~1 

3. "1iN 1iii1wnmrn\JNf!H1°atJ<J ::~1tiHiH>U 'if"' lu
1

~illilR~il\Jnua1·rn'1iua::ttf1llifl<J"jU 

NliltJnAtu~ru::rimma::Ha\Ji1a1n1., Lf'li1 (1111uHan Lnru'1tia 1. ua:: 2 . ,j,"';u) 

4 , ~J1vliiflR11ur.l1ittJfl~tll\Jill.,U~~1unu schizophrenia,schizophreni-

form disorder H~il paranoid disorder 

5, liiLnlil~ln organic mental disorder 

(unipolar type) 
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Norepinephrine 

Imipramine 

Doxepin 

Maprotiline 

Amoxapine 

Trazodone 

Nomifensine 

N/A = not available 

Imipramine 

Doxepin 

Maprotiline 

Amoxapine 

Trazodone 

Nomifensine 

qt1 ifn1-, gufi" 

imipramine 

+++ 

++ 

+++ 

+++ 

0 

+++ 

* -..nn (s) 

NE 

cxl cx2 

+ 0 

+ + 

+ 0 

+ 0 

+ + 

0 0 

NE = noradrenergic receptor 

mACh muscarinic acetylcholine 

DA = dopamine receptor 

mACh 

+++ 

+++ 

++ 

++ 

0 

0 

receptor 
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Serotonin Dopamine 

+++ + 

++ N/A 

0 + 

+/0 N/A 

++ 0 

0 +++ 

HIST DA 
Hl H2 D2 

+ + + 

+++ + + 

++ + N/A 

+ + ++ 

0 0 + 

N/A 0 N/A 

al, cx2 = alpha-1 , alpha- 2 adrenergic receptors 

Hl' H2 = histamine-1, histamine-2 receptors 

D2 dopamine-2 receptor HIST histamine receptor 
* (6) N/A = not available '-nn 
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a~ununu depressive episode ~lfl' (bipolar type ) 

(ortho static 

., .,, • .ol L'f .,, ~ • • J 
Vl~IUDlfll~Lf1~11Ufl 2 uNa~•~LnV~Ul~DVI~ L ~U qflD anticholinergic 

. .,, ' . 
L ~U imipramine , amitr i p tyline (a - 10) ~•DVl~ L~U t razo-

J .. • ' ( ) ' done ua:: nomifensine ilqfl6 anticholinergic ~1n11VTlUU~fl 11 - 1 3 DUI~ 

nomifens ine ' -U~ill"il Ln~ a cute 

v1A'1 uD'lfll~ L f1-i'1iu~ 2 ;{a~ffiy 1fl'un amoxapi ne , bupropion , doxepin 

f luoxetine , fluvoxa mi ne , maprotili ne , mian~erin , nomife ns ine , tra zodone , 
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Potentiai Advantages 

Doxepin : 

A. No clear advantages over earlier A. 
TCAs B. 

Maprotiline 
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Potential Disadvantages 

As cardiotoxic as earlier TCAs 
similar morbidity, mortality 
potential 

A. Selective noradrenergic agent A. Seizures at therapeutic doses 
and at overdosage 

B. Reported early onset of action B. Similar cardiotoxicity to TCAs 
c. Unusually long half-life may 

prolong any toxicity 

J\moxapine : 

A. Selective noradrenergic agent; A. 
some serotonimi metic effects 

B. Metoboli te has neuroleptic B. 
activity 

C . Low cardiotoxicity in overdosage c. 
D. Reported early onset of action D. 

Trazodone : 

A. Selective serotonergic agent A. 
B. Possible benefits in patients B. 

with anxiety 
C . In ove rdosage , low risk of 

mortality and morbidity 
D. Low incidence of anticholinergic 

effects 

Nomifensine 

A. 

B. 

Potent dopaminergic and noradre·- A. 
nergic agent 
Possible benefits in patie nts B. 
with retarded features 

c. In overdosage, low risk of mor­
tality and morbidity 

D. Few effects upon psychomotor 
performance 

E. Low incidence of anticholiner­
gic ef f ects 

'!111 (s) 

Potential for extrapyramidal 
side effects 
Risk of tardive dyskinesia 
with prolonged use 
Neurotoxic in overdosage 
Hyperprolactinemia and galac­
torrhea reported 

Ri sk of priapism 
Arrhythmogenic effec ts reported 

Not recollUllended for agitated or 
psychotic patients 

0 Reports of fever, rarely ~ 40 C, 
either alone or as part of a 
broade r irrununologically mediat­
ed syndrome (liver enzyme 
elevations, hemolytic anemia) 



.J ... 
ifn e 111u11 3 n.u.-11.".2529 

viloxazine , zimelidine \UUAU tJ'l\\Afl::~1i1·nu11:: \Dflflrlu'lauh~\1,f 

AMOXAPINE 

loxapine 

Amoxapine 

"' "'ii l: ..I fJ'lufj't16 UfJ\1tl 

(antipsychotic) 

dopamine receptor 
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pinephrine li;rniJrrn LfiV\1 \~flUtJfll'iiHl'l~ \~Ufl~U1Jil\1 serotonin amoxapine flfl 

agitation l~U'lflfl~'l imipramine d "' • tJ'lUfJ't16 anticholinergic Ufl:: 

"4'1Uth::"4'ltl1JilVfl~'l imipramine \rn:: amitriptyline 

(galac-

. 
Ui!U myocardial infarction 1Mu1 dyskinesia 

~'lU~\nfl ne uroleptic malignant syndrome (21) 

anticholinergic 

amoxapine 

bolites 1JiJ\1V'lRil 7-hydroxyamoxapine u11 :: a-hydroxyamoxapine 

\LI'!:: serotonin V'l'lflifU'tl'l\1U"4~'11 ::1flv~unu glucuronic acid 
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Amoxapine 'l..dimn major depression li>i'mu~'rn'1 dysthymiac uri:: 

( . 1 .... , .. 
UtN 'HW'j tl H 

1$ "' ' "1 ., " ., I l'l.V ..I 1 ' u "' I! " ' u fl"hl L flV "lfltlUUtlUfl flfl1H1 flt;!U "lVJ.Ju'lJH 1 L "Hl\1U tlU lJHi'IUPI tlUflr11\1 flUWHl~Jtl "lU"HJth ::ti1U U1PI tlU 

BUPROPION 

• .,_ lJ " - d . t Bupropion tJDflqtlnUUU\1fl1"jLflUfli'IU opamine ~tl\1 synap osome 

dopamine receptor 
.. 

fl"lU cate·cholamines 

1u'r1NriPitJ growth hormone prolactin ' Uri ::n1 "jPI tJUEfU tl\1 Pl tl thyroid releasing 

1 'l'I ..t' • hormone (TRH) (22) ua:: SJJ.Jqtit1Atl~::uu serotonergic , histaminic LLi'I:: choli-

. ~ - 1 .. " Bupropion ~fl~fl~ll~1flt11'1Lf1Utl1H1"j flL"j"l 

LLC'I :;-;ij'u nu L U"j ~Uth ::SJ1C\I 

a 5Y, 

uuu curvilinear relationship 1Au£1~"l'1~1i>i'Na1un1"jif1H1 (therapeutic win-

dow) UflU RtJtJ"j::SJ1cu 75-1 oo un, /uti. ( 24) 

Bupropion an ticholinergic " . 
U tlUfl"l1 ami triptyline 
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psychomotor l~u benzodiazepines 

schizophrenia 

[X:))IBPIN HYDROCHLORIDE 

Doxepin ma jor depressive epi-

sode , mixed bipolar disorder trn :: depressed bipolar d i sorder 1;rrnrrn1nu 

imipramine U1U\'lv10.J1'l1Llii'r-m1u atypical depression UGI :: dysthymiac depres-

sion 

norepinephrine " . utiunTl imipra-

fl .1~ lJ " ~ mine ami t riptyline Lrn :: desipramine 111n UG1 ::<1..1qtrnuuu\'ln1'j t nunGiu sero-

tonin tltl1 OU desipramine i1\'11rvun~1 imipramine Uri :: ami triptyline U1 
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u~::u,ru 17 ~~lu~ ~ru::~ demethylated metabolite 

u~::u~ii'']tiif anticholiner-

. 
gic mn~u~~ tricyclic 

FLUOXETINE 

nau~n~ serotonin lflvluCqn~~n serotonergic receptor 

transmitter 
. 

L~U norepinephrine dopamine mus -

carinic acetylcholine receptor u~:: histaminic receptor 

sti-

" . trnv n Tll'n n 
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Uri ::tHJUl'l'lff'j 'l 

Fl uoxe tine 'J.fl'!llililllo.>'l flfl'l '11 L ~1Hl'lH'l"l 1 fi?J., "l:: ~U~'l1i{fl'llil'11U'l 1 u fl"J:: u~l rii'; Pl 
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fluoxetine 

(ap a thy, r e t a rdat ion) H~ilU1HUflL~1l 

FLW OXAMINE 

fiqti~ anticholinergi c " ' 1rnun-n imipramine chlorimipramine (32,33) 

Fluvoxamine serotonin nv
1

,\1~; L 111::: L ";JJ::: 

OJ\1 11ilUi1Na~il ami ne rgic recept or 
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iutJ~::vnu fluvoxamine 2 . 5 ni u ~·'lunu brompheniramine 1 oo u1111 Lrn:: flura-

ft,vtu a ~'lL1J~ (as) ~~Ju fluvoxamine 

MAPROTILINE HYDROCHLORIDE 

Maprotiline 
~ .J I 

tetracyclic Pl'lU~ntrniln~Pi<nvi 

v,ifuli~nT'~ d~un~tJ'lJD~ norepinephrine lviv lu!!r.rn~D~ ::uu serotonerqic ( 4 0 ) 

• J 
llAV,SlfJtltl antihistaminic anticholinerqic 

I 

lllll 

~ ti • 

V~UtJVn'l, ami triptyline ua :: doxepin 

cyclic LflV unn :: mi,~D~R~,vnu desipramine nortri ptyline LLa::: imipramine 

v,~u ~.n nn,~ Lfiurnt-n~ ua:::fh :::~tJCl~Cifl 'luni ::mil ai'blft,Vl-1~~1'utJ~ ::tnu s- 1 s -i'l lu~ 

nulu~~u'lu~a,~u, soy. n~,"'~~f~fl 43 - 5 1 -ff'llll~ ua:::~nn;~l'lililnti,~u~~,'l ::tJ~ :::u,ru 

701. 

Maprotiline ti1Nan,iintr1rt tJ1 ilu imipramine amitriptyline ua::: 

doxepin (41) 
I 
~'l~UtJUua:::D,n,~n1~ anticholinergic 
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myocardial infarction 

n~'ltn tricyclic L'liu amitriptyline Lm:: imipramine 'lu'llU'l~ Lifuf'itt V'lil 

maprotiline 

anti-

histamine antipsychotic LL~:: anticholinergic 

quini dine 

. 
L'll'U guanethidine bethanidine LL~:: 

clonidine (vnL..Ju $-blocker) (43- 45) 

.! l ..It "''l "" ' 'llU1f'ltl'l U'lltJ\1 maprotiline n 'l1 Uft lH'lJ 

... I I tJ 

iu~:: 225 "n . ~tJ1v~\1t1'1q L~"~'" 

50-75 11n. 

N l" ~<1..1 ' 'l •" ' l " 'lJU;;JU' ~Nrl LlJU't11J1\'ftl ;;iwrnNtJ'JV'tlU ~ 
" 

" ' ' 1 " .. 'l ~ qtJ1v~1uu1n~t1u~ut1\1 ~f'I u'lJu1~1ua:: 150 SJfl, 
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MIANSERIN 

Mianserin 

1~un' 

serotonin receptor, histamine receptor lll'l:: alpha
2 

noradrenergic recep­

tor ~ presynaptic u~1iif1r.rnviti muscarinic acetylcholine receptor lll'l::lus1 

ami triptyline 

tic anemia, agranulocytosis M~tia,LM~~ti~1~~~,~ allergic immune 

-ltrn:: 3o-so 11n . 
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NOMIFENSINE 

_I{ .. II , '..11 "'J 1 ~ ·~ I Nomifensine LUUV11ll1Uv1fl1''~ Lf1~1K-;i V11ltl '1f LUI! ~Ulll\1U9'1u ti .fl. 2520 LL9'1 

hemolysis l~L~• I 1 If 
vV1\1 ~ flV111JV11J'f),11J-

ifn a nticholinergic 

Nomifens ine dopamine norepinephrine 

I .. II 

serotonin flvUi11'1UvV fl1~ 

noradrenergic receptor a111a\1 dopamine 

catecholamine ~1ntJa1vtJ~ ~~1nLvifivu amphetamine LfivLtJiuu L~VUflUV1~1UD1-

n1~ Hl.;1'llfl111~u nomifens ine 
I I I 

W~\1fl41 maprotiline 6 0 Ltn ua~u~'1n•1 imipra-

p inephrine LLAfi~rnl'lv'J nu desipr amine Vl~v~mrn•
0

1 i mipramine 300 L ~1LUfl1~ 

" ~ . ,., tJ '"' ~ ~ ~ "" 'I ~ ll 1 h d . Lnunamrn\1 serotonin ua~ urn L ~vu Lnvunuv1vnvu LUfl1~UUV\1 a p a-a renergic 

I 

receptor nomifensine trazodone ua~ imipramine Viv a lpha-1 

' f I I receptor 6 Ln1 LLVILL~\1fl41 imipramine Viv alpha-2 receptor 
I 

2 rn1 (6) 

nomifensine metabolites 
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orofacial dyskinesia i111i' DDU L'·1~t1fl~'lt11,j'l1fA (flu-like syndrome) lupus-

'l "J ... 1 "~ -u~ ~t!VI A~Utl'lLnu~U'lA 

lite 

anticholinergic 
.. 

Utltl 

TRAZODONE HYDROCHLORIDE 

Trazodone 

(parano i d i deati o n) 

. 
L7fU 

metabo-

imipramine 
.!I 

tl'lU 

~ J 
ti 'l 1H] VI ti 

• J I I ... .. I d ~ 

fJflfl antic ho linergic LL~:: antihistaminic t1t1un-ntJ'lVl'lUt1'ln'l'j Lf1<j'l1utl 1 '11\'I 

(ss) 



"l1'Hll'J I n!Ytl~llUI 177 
firl e 1nurl a n.u.-o.R.2s29 

1Hlf1'1'1mi m-chlorophenylpiperazine metabolite trazodone 

postsynaptic serotonergic receptor ilV'l"U'h1 (56) if"tl;ti.;' trazodone il'qtlif 

" fli'l'ltl serotonin trazodone a lpha - adrenergic 

receptor 1~vuu8"~ alpha-1 l~~f1~'1 alpha-2 receptor u~::u1~ 5 L~'l tl;ti.;' 

trazodone tertiary amine ( LtfU imipramine 

pramine LLi'I:: nortriptyline :A"iYfJtl~if"uu,::if'lt1U'lf1f1"l'1) 

adrenergic receptor LUUni'l lnvid";{tl; t'1 L nflfl'l"J ::if"UU'j ::if'ltl 

., e ..I ,,.,, vuv "tl alpha 

fl"J'1U~U1i'll°1Au'l"Pl"J L'liu clonidine l~i'I:: alpha methyldopa (57) 

serotonin receptor LLi'I:: 

presynaptic alpha-2 adrenergic receptor i'lfli'I" trazodone 

LviilmJ amphetamine Lrn::lu'uu8" LilU-Dvii monoamine oxidase rniiilU MAOI 

Trazodone 'lti'int:t'lil'lf1'1, Lfl.;1'lu major depressive disorders l~rrn 

t'lil'] nu amitriptyline LLi'I:: imipramine lli'l ::imt'l dysthymiac disorder li;i 

Ni'll'lil1 nu ami triptyline tJ'11Ufl;Li-iil'lf1'1 ,tl'l"~Pl1U LL~"WIJ'iJ Lnflil'lf1'1'jtl'l" e xtrapy­

ramidal 'lu~tl"JtJ schizophrenia Vl~il schizoaffective disorders Ldil"'l'lf1 

.I " tlt'ltJUiltl 

trazodone 

l ar .ectopic b e ats 1~ Lnfl heart block 1 ,,v LLi'l::il'l'I L#u irritability 
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flTlJJ~uli'li1Fi'1,\'I mi-ill Ldt1fl' tone LflJJifu ui'l::fil-iu11li' trazodone LflJJ~ :: ~uVt>\'lll'l 

phenytoin Ui'I:: digoxin :A\'lt>'l~ Lnlill'l"l'lJJ u'fu11tt~-i nu-i 
. 

L'llU heart block 

digoxin (s1) 

JJ'lCU 961. 'Jfl LtJ~uuutJi'l\'lllilu Lt>u-Dui!'lu~u L~U m-chlorophenylpiperazine 

f)tl~ LLi'I:: oxotriazolopyridin propionic acid u-iil'fi-ifli'11Pivi 3. 9-6 . 3 i/, lJJ\'I 

UlllJFI~ Uilfl~'l nif ifoi·m fetal resorption Ui'I :: congenital anomaly 'lu«w{nlil -
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VILOXAZINE 

Viloxazine ls.iurrn 

amphetamine reserpine 

I d... • -tltl 'Nl.IU tJ'i'l 1flt)J anticholinergic 

L~mj't1u u1t11'1ti;1i1 LfiAt11nT'ff1~ul~ t11 L~uu uc:a::i#nliir1u1u'lml't1\I i1X1Y1;'lH'rtvirtX11"1 

1viu1'lfm"i Lfl ~llU LiiAtJ1 (enteric coated) 1rnn'11ndti\lll1'1Vl;1t1' Lfllilll1n1<Jt1"lAA'<Jtt::uuu 

migraine 

ALPRAZOLAM 

Alprazolam dJu triazolobenzodiazepine 
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(panic) 

(agoraphobia) 

$-norepinephrine receptor site 

' 1 'L'I .t- lS II -'llt>\1 norepinephrine transmitter LLlil alprazolam lh..1fJTifitJUtJ\1fl'l"1 Lnumm'lla\l 

amine LLfl~li.iuuO" Lt>u-lfvu monoamine oxidase ud'.Tt>u MAOI 

• ,.I • 
nTlflLLU~tn 

i1f)nifn"1~~u L'liu fluoxetin, fluvoxamine, nomifensine w~a viloxazine u'fu-
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'J~nilu 1 s . oo u . LiiuA'u 

. 
L'lfU doxepin 

' L'lfU maprotiline, mianserin 

· 1 . . f . . . J!'1 .iJ •. .:.. ~::1.: vi oxazine, trazodone, nomi ensine, desipramine H~D MAOI • HnH •u u 

.Jn~ t ., , "l t 1 .. ., .. I .J _<( 1 ., 'l 
u,nu~liflDH'l ~n UA'l, 'lfnU ~U'lUnLuU ,RH'l ~ maprotiline il,~ LtlU 

conduction anticholinergic 

• .Jn J., I .. ' 
L "ilnu,nuq~o~~n~,'lUilU L~U trazodone, nomifensine , amoxapine , nortrip-

tyline H~D desipramine M ~ · ~ 
Uiln~,nu 11J'iU'lU£!~i:nttA•, "~tlU,AU,111,U il,fl,, -

.. 
U,li\1U 

il,n,, L 1'1-i',;fif qtlifil~uu, ::it,n~~1ui1 1 LL":: 2 L 'Yiu ami triptyline, nortriptyl ine , 

imipramine , trimipramine , doxepin, trazodone, maprotiline , mianserin 

l: _<( .. .. ..I 1 .. • ., .J .J. •• • 
("j'lU~~ alprazolam) LUUl'lU A'l,"""L"U~fl,, 'lf"j'lUHUU1ilU1 nn~, ::uuu,::it1nil'lU-

L~U fenfluramine , ~"flil~il~ L ifu~u ~tl•u parkinsonism ~Uil1fl1,~U 

L'iiu amitriptyline , protriptyline, trimipramine, doxepin, maprotiline 

IL":: imipramine LifuPl'u 
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ua :: LDUiftJU 

'l ., • .,J • 'l ., - fl reverse transcriptase ua,u~uqnnD ~LnAU::L,'1 1'1u.",iivuLriuifu 1 f1u (4) 

nes ) if~~tl'ua,u,,flLLtl fl oncogene ~,fl retrovirus 'lfil~A·,'11 llii'1h::u,ru so vu 

Retrovirus ii~flmu:: L o~,::~Dii reverse transcriptase (RNA -

directed DNA polymerase) 
., 

~::a,,'1a,u DNA ~•fla,u 

transcrip-

RNA L ~U dft>l-;iiamrnUIUDn L'lfaa'u;. Lti'1l tJDQLU L'llaci5uPit>ltJ ;,1.-raiiliuntw:: Li'1D~ 

fl'1u f1un'Eu:: L i'1d'n~:: transcribe tiDmn u1u1tJ""J«u (s) 

a fl 
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Un~ L1Un~I cel l ular oncogene (c-onc ) "~D proto-oncoge ne (9, 10) 

., ' 
n~ ~~IVTID~ v-onc 

1uu ~ L ~\'.IUl\'.l'lfil~ Liu neuroblastoma Wilms ' tumour iin1 ·nni;i 
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ant i - oncogenes 

... ,, I <I 

t'lf)'.M!JvUflOlJ:: L"\i\1 

I • _q al I JI 'J ~ -
rlunoll :: L 4\i\1 Luuf1ut1ihi~mn ~u L 'lffrntJm-1 

L '1~qj L Piu 1Pi u9i L dD L ~U 1~ L allff LLa1f1u fl~lld°'1 ::'lflml ltil ~tl;\1'11J d:f m'.i'Pi' "lfl"J ::~uff LVllJ'l ::~i; 

(L~Ufl'14\i ~~LfD1'l~~ ~'1"JLflfiU'1\1'lfU~ {'1ff) fiuN~~olf14\i1lJ1'lfll n~ ::~ul;oun~ll~flaU 

ll'lt1;'1'1U L iiuu'lnfl~tJnOi '1 ::t'I;1 '1 L fi~n'l~ LLU'1Pi'11JD\1 L 'lf•rn'-i1'1fl 'lUflll lii1 Iii "J'lll~\1 fl'l"J uJ~vu 

LLU~\1itJ~'1\1U~::fl"l"Jfl;\1'1U'lJD\1 L'lf~ri Lfl~ Lilu L'lf~riu :: L"1'1 

tJnOifi nucl eotide guanine 

Lilu thymine 

I 

lL~ 
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2 . 1 chromosom~l translocation 

• " ..11 I o I ..Iii tl'U'IU'l'l'l tl~A'l L\mh'lfl transcription 
I 

L'll'U tu Burkitt lymphoma 

globulin if" LUu111'im1u\1;1il transcription 
d • ., ... 

c - myc 'OJ\1'11'1\'IU'l'l1 

tuhl'l11:: L~\1tnn chronic myeloid leukemia (CML) i1 

translocation "j:;\'1~'1\1 11't"j11J111'11cifi 9 u~:: 22 {t(s;22) (q34;q11)} il'u 

c-abl L l'l~t1U"OJ'lnll't"jl11111'11~ff s 1t1~11't"j1111'lf1J~ff 22 u~::'l1'itiat1"j«u'llt1\1il'u c-abl 

L ~1J1J'lflf.lfltlfl~ ( 16) 

weak point 'llti'111't"j11Jl'lf1J n'it; translocati on 

deletion (L~ulu neuroblastoma) M~D mutation 

homologous 

chromosomes ll'lilfl'l"j L ~1J'OJ'""IU'"lU'llt1\1flu '7f\1ti'l'OJ L Ofl'OJ'lfl amplification 
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transcription 

cellular oncogene 

replication . -mi:: Ln VI transcription ~D~ cellular oncogene lu;1v 

u~",nnJD~lu~Mu~e~ cellular oncogene L~"~u(1sJ 

2,5 n,~aAa~~D~ 5- met hylcytosine 

1u e ukaryotic cell n,~ LR" methyl group 

• .. ..I 
vn~u,n 

1. L~ULvuivun~u protein kinase 

src Lifua,v polypeptides ~u,vi 60 kd 
. 

D'J. 

..... 'l .. ,, , 
VIA,U U~D~LUD~UL~aa prote in kinase phos-

phate 1Mnu tyrosine (20) substrates ~D~Lvuivud~e 

. 
1. substrate ~D~ receptor li'ID growth factor 

2 . vinculin ~~Lifulu~~U~L~vu~::~~,~~1u intrace llular 

actin OU adhesion plaque n,~L~U phosphate 1n 
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3, LDU~vuu,~~1tu anaerobic metabolism n,,L~U phos-

phate lHnu tyrosine 'llD~LDuivuu,~~1 

anaerobic metabolism 

2. ~unu guanosine triphosphate (GTP) 

ras 

1~ (21) ..! ' ' " .olq • N , 
L~D1,D,~~,"U,~LUfl,,U,~~~,"~,flfl,VUDflL~aa 

3 . ~unua,u DNA 

fl'vu'tuih-.. 

tJD~ anti-oncogenes) ~1 ti1'f1uffiJn~U1fu liia,u,,riri-i',~ ltJ,«u 1tJuurf~nT·rn1~,U'llD~ 

f1unvu~L~~ f1unvu~ L~~~~a,u,,riLn~ transcri ption 1; 

growth factor growth factor receptor 

growth 

factor ~1"d~fiD B-chain tJD~ platelet-derived growth factor (22} ~1 
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5 , fl~mj'.,if udi'au receptor 'll tl\1 growth factor 

r eceptor 'lltl\1 growth factor (activated 

intracellular porti on) 

.. 1" "i 1 ' " " n~:~u intracellular messenger ~Ltl\1 ~~v "At1\1t1'l~Vn'l~n~:~u~'ln growth 

factor (2a-) 

":L~'1«u D'l~L~"~'lnn'l ~ Ludvuuua\1~'ln acute HBV hepatitis, chronic active 

hepatitis , cirrhosis ~una'lVL~u":L~\1~U 
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1fl';i'lU1i;i'1l'l fl1'u~-;iu Liu 1u neuroblastoma ';; :: tJ :: 1 Uiil:: 2 u~1U'lU'llv\'lf/U N-

myc un~ uA1u';; ::u:: 3 ua :: 4 fl~1U'lU'llv\'IUU N- myc L~1l1l'ln~u 

. 
L'1faaa:: 1 oo-300 'lllil (so) 

Burkitt lymphoma L'1fa~ B-lymphocyte un~ Ldv~lilL4v1'l{~ Ebstein-Barr 

(immortaliza-

u~;.,fi translocation 

phosphokinase wllvLnlil~'lfll'l'l'11ltiviunA'llv\'I epi dermal growth factor ~ ::u11u 
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phosphokinase n1"j l~1u"jgU~B ~ anti-oncogene 

monoclonal antibody 

monoclonal antibody liitJ 1u"j«u~rn~f1u c-myc , ras Lifulil'tVi
0

•11nunT') conjugate 
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(route of administration and dosage forms) 

u.n"'lt1 

1. General princi ples in pharmacology 

1.1 Introduction to pharmacol ogy 

1 . 2 Pharmacokinetics 

1 . 3 Pharmacodynamics 

1 . 4 Principles of therapeutic 

1.5 National drug policy and essential drug lists 
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2. Drugs acting at synaptic and neuroeffector junctional 

sites 

2 .1 Neurohumoral transmission 

2 . 2 Drugs affecting cholinergic system 

2 , 3 Drugs affecting sympathetic system 

2 .4 Neuromuscular blocking agents 

3 , Drugs acting on the central nervous system 

3 ,1 Neurohumoral transmission and the central nervous 

system 

3 . 2 General anesthetics 

3.3 Local anesthetics 

3,4 Hypnotics and sedatives 

3.5 Psychopharmacologic drugs 

3 ,6 Antiepileptic drugs 

3 . 7 Antiparkinsonism agents 

3.8 Opioid analgesics and antagonists 

3 . 9 Drug addicti on and drug abuse 

3.10 Central nervous system stimulants 

4, Drugs affecting renal function and electrolyte metabolism 

5 , Cardiovascular drugs 

5.1 Antihypertensive drugs 

5 , 2 Cardiac glycosides 

5,3 Anti-arrhythmic drugs 

5,4 Drugs used for the treatment of angina 
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5.5 Drugs used in the treatment of hyperlipoproteinemia 

6. Gastrointestinal drugs 

7. Autacoids 

8. Anal~esic-antipyretics and anti - inflammatory agents 

9. Respiratory drugs 

10. Chemotherapy 

10.1 chemotherapy of microbial diseases 

10 , 2 chemotherapy of parasitic diseases 

10 . 3 chemotherapy of neoplastic diseases 

11. Drugs acting on the blood and blood- forming organs 

12. Hormones and hormones antagonists 

13. General principles of toxicology 

14 . Principles of prescription writing 

1. Autonomic drugs 

2. Medicinal plants and active principles 

3. Drug evaluation : bioassay, evaluation of new drugs 

4. Drugs on cardi ovascular system 

5 . Pharmacokinetics 

6 . Drugs on central nervous system 
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1. Significance of clinical pharmacology 

2 . Clinical trial and post marketing surveillance 

3 . Adverse drug reaction 

4. Application of pharmacokinetics (bed-side applica-

tion) 

5 . Rational drug utilization and rational use of major 

drug groups (e.g. benzodiazepines , salicylates) 
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