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Abstract

Efficacy of methanolic leaf extract of Rosmarinus officinalis on third instar larvae of cotton bollworm,
Helicoverpa armigera (Hibner) was studied. The value of LCso and LC20 were 5138 and 12347 ppm,
respectively. One hundred microliters of the Rosemary’s mehanolic extract at 5138 ppm was added to
0.9 gr artificial diet. Efficiency of digested food (ECD), efficiency of conversion of ingested food (ECI),
relative consumption rate (RCR) and relative growth rate (RGR) were decreased after 72 h but approx-
imate digestibility (AD) was increased. It also decreased a-amylase, protease and lipase activity in the
midgut of third instar larvae of H. armigera. Incubation of dissected midgut with crustacean cardioac-
tive peptide (CCAP) increased lipase activity. Feeding on artificial diet containing plant extract caused
decreasing in CCAP level in the brain, hemolymph and midgut of the insect. The results showed feeding
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on diet containing rosemary’s extract inhibits release of CCAP in the midgut and brain that itself leads
to reduction of a-amylase, lipase and protease activities.
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Table 1. Toxicity of methanolic extract of Rosmarinus officinalis on third instar larvae of Helicoverpa
armigera, 72 hours after feeding on artificial diet containing rosemary extract

LC m LC m LC m
Plant N  »?(df) P-value Slope+ SE (ppm) so(ppm) eo(ppr)
(95% CLY)
ROSMArinus 50, (93(3)  0.82 2.21+0.29 5138 12347 18555
officinalis

(3594 — 6464) (10494 — 14550) (15563 — 23230)

ICL= Confidence limit
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Table 2. Nutritional indices of third instar larvae of Helicoverpa armigera, 72h after feeding on diet
containing 5138 ppm (LCz0) of Rosmarinus officinalis.

Concentration cl AD ECI ECD RCR RGR
Treatment ppm mg/mg/Day % % % mg/mg/Day mg/mg/Day

Control 0 401+007 31+005 3802 828+042 1.07+007 0.75+001
Rosmarinus LCao 1.95+015° 54+518° 15+08  34+7.4°  065+005° 0.1+001"
officinalis

J.:J.J sl ECD. ol 0y glde J_;.,\..; =L s ECI Jie ;,\U‘A(ﬁaﬁ A el :AD e Gastld Ol Cl
cmed 1) # 5 RBR (i e+ 5 RCR el aa lis
(P <0.05) ol ol eslinad s, Kloo alie (g, o5 020l 5 5

RGR: relative growth rate; RCR: relative consumption rate; ECI: efficiency of conversion of ingested food; ECD: efficiency of
conversion of digested food; AD: approximate digestibility. An asterisk indicates a significant difference relative to the control
treatment

Each point represents the Mean + SEM.

* Present significantly difference from control using Student’s t-test (p < 0.05).
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Fig.1. a-Amylase (A), protease (B) and lipase (C) activities in third instar larvae of Helicoverpa armi-
gera, 72h after feeding on diet containing 5138 ppm (LC20) of Rosmarinus officinalis methanolic ex-
tract. Each point represents the mean+SEM. *p < 0.05, significantly different from control (Student’s
t-test).
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Fig. 2. Effect of CCAP on lipase activity in third instar larvae of Helicoverpa armigera, in vitro. Each
point represents the mean + S.E.M. of 8 preparations. *p < 0.05, compared with lipase activity in the
absence of CCAP (LSD test).
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Fig. 3. CCAP-ir cells in the midgut epithelium of third instar larvae of H. armigera. A, control (preab-
sorption test). B, CCAP-ir cells in the midgut epithelium. The arrowhead shows a cell that became
reactive to the CCAP antibody. Scale bars, 50 xm. CCAP: crustacean cardioactive peptide.
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Fig. 4. A competitive ELISA detected CCAP titer in the midgut (A), brain (B) and hemolymph (C) of
third instar larvae of Helicoverpa armigera, 72 h after feeding on diet containing 5138 ppm (LC20) of
Rosmarinus officinalis methanolic extract. Each point represents the mean + SEM. *p < 0.05, signifi-
cantly different from control (Student’s t-test).
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