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Abstract

Two experiments were conducted to determine the effect of a combination of Thai or Chinese, Andrographis
paniculata (AP) and Psidium guajava (PG) leaves on diarrhea treatment of suckling pigs from a moderate hygienic
management farm (farm C) and a poor hygienic management farm (farm D) compared with antimicrobial drug. Exp.1,
50 diarrheic suckling pigs and a 10 normal suckling pigs from farms C and D, 30 pigs each were allocated to six
treatment methods: (T1) colistin 1.5 ml/dose, (T2) Thai AP (TAP)+Thai PG (TPG), (T3) Chinese AP (CAP)+Chinese
PG (CPG), (T4) TAP+CPG, (T5) CAP+TPG and (T6) 10 ml of clean water for normal suckling pigs. Five suckling pigs
from each farm were treated with 2 doses of antimicrobial drug or Thai or Chinese herbal combinations (HCs)
(1 dose composed of dry AP 0.5 g +dry PG 1 g +ORS (oral rehydration solution) 0.5 g +dry stevia 0.1 g.) in each day
orally until the animals recovered from diarrhea, and they were weaned at 28 days old. Exp. 2, the number of
suckling pigs and treatment methods used in this study were the as same as in Exp.1 but animals were treated with
1 dose of 2 ml of ICT (iron+colistin+tylosin) or HCs each day. A 6x2 factorial experiment in CRD was used in this
study. The results showed that the diarrheic suckling pigs treated with 2 doses/day of Thai or Chinese HCs (T2-T5)
recovered in 2.00-2.65 days compared with colistin treatment (T1, 2.25 days) (p>0.05). Animals treated with
1 dose/day of Thai or Chinese HCs (T2-T5) recovered in 2.8-3.4 days with no difference (p>0.05) with the ICT
treatment (3.7 days). Moreover, weaning weight of piglets in every group (T1-T6) was not no significantly different
(p>0.05). There were no significant differences (p>0.05) on period of treatment between piglets from farms D and C
(2.28 and 2.24 days, respectively) when given orally 2 doses/day, but piglets from farm D had a significantly longer
period of treatment (3.8 days) than piglets from farm C (2.8 days) when given orally 1 dose/day (p<0.05). The results
indicated that a combination of AP 0.5 g +PG 1 g +ORS 0.5 g and stevia 0.1 g/dose could be used to treat E.coli

diarrhea event in suckling pigs as use colostin 1.5 ml or ICT 2 ml/dose.
Keywords: Andrographis paniculata, Psidium guajava, diarrhea, E.coli, suckling pig
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Figure 1 Fecal characteristic scores of diarrheic and
normal suckling pigs
0 = hard 1 = slightly soft 2 = soft and creamy
3 = liquid 4 = watery
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Figure 2 Health and hair characteristic scores of diarrheic and normal suckling pigs

Health: 1

dehydration

-
1

Hair:

strong and full flank 2 = slightly deep flank and dehydration 3 = deep flank, slowly move and high

clear and light, 2 = dry and rough, 3 = goose bumps

Figure 3 Anus color scores of diarrheic and normal suckling pigs

1 = pink without feces, 2 = dark pink with a few feces, 3 = red with feces
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Table 1 Physiological characteristics of suckling pigs before treatment with 2 doses of herbs/day
Physiological Farm Treatment methods
characteristics type T T2 T3 T4 T5 T6 Mean SE prvalue
No. piglets, head C 5 5 5 5 5 5 5 - -
D 5 5 5 5 5 5 5 - -
Total 10 10 10 10 10 10 10 - -
Male/female, head C 1/4 4/1 2/3 1/4 32 32 2.5/2.5 - -
D 4/1 2/3 2/3 2/3 4/1 32 2.8/2.2 - -
Total 5/5 6/4 4/6 3/7 7/3 6/4 5.3/4.7 - -
Health scores C 2.20 2.40 2.20 240 220 1.00 2.07 - T =0.00
D 2.40 240 2.40 240 220 1.00 213 - F=0.58
Mean 2.30b 240b 230b 240b 220b 1.00a 2.10 0.06 TF=0.99
Hair scores C 2.00 2.00 2.00 2.40 2.00 1.00 1.9 - T =0.00
D 1.40 1.40 1.40 1.40 1.20 1.00 1.3 - F =0.00
Mean 1.70b 1.70b 1.70b 1.90b 1.60b 1.00a 1.6 0.05 TF=0.10
Anus color scores C 2.20 2.60 2.40 2.40 2.40 1.00 217 - T =0.00
D 240 240 2.40 2.40 220 1.00 2.13 - F=0.79
Mean 2.30b 250b 240b 240b 2.30b 1.00a 2.15 0.06 TF=0.94
Fecal scores C 3.20 3.60 3.40 3.60 3.20 0 2.80 - T =0.00
D 3.40 3.60 3.60 3.60 3.60 0 2.97 - F=022
Mean 3.30b 3.60b 3.50b 3.50b 3.40b Oa 2.88 0.07 TF=0.96

Note: T1 = Antimicrobial drug (colistin-p), T2 = Thai Andrographis paniculata (TAP)+Thai Psidium guajava (TPG),
T3 = Chinese Andrographis paniculata (CAP)+Chinese Psidium guajava (CPG), T4 = TAP+CPG,
T5 = CAP+TPG, T6 = Normal piglets (treated with clean water).

C = Farm had moderate hygienic management. D = Farm had poor hygienic management.

T = Influence of treatment method.

TF = Interaction of treatment method and farm type.

F = Influence of farm type.

a, b = value with different superscripts of the same row are significantly differ (p<0.05).
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Table 2 Effect of diarrhea treatment with 2 doses of herbs/day and farm type on physiological characteristics of

suckling pigs after treatment

Physiological Farm Treatment methods

characteristics type T1 T2 T3 T4 T5 T6 Mean — SE p-value
Age at treatment, d C 1140 11.00 11.80 9.20 10.20 1220 10.97 - T=0.06
D 8.80 820 880 7.80 8.00 9.80 8.57 - F=0.00
Mean 10.10 960 10.30 850 9.10 11.00 977 0.24 TF=0.95
Body wt. at treatment, kg Cc 3.42 338 374 298 334 372 343 - T=0.22
D 2.90 268 294 234 242 312 2.73 - F=0.00
Mean 3.16 3.03 334 266 288 342 3.08 0.10 TF=0.99
Treatment period, d C 2.20 1.70 200 3.00 230 - 2.24 - T=0.24
D 2.30 240 200 230 240 - 2.28 - F=0.85
Mean 2.25 205 200 265 235 - 226  0.09 TF=0.42
Health scores C 1.40 1.00 140 1.60 1.40 1.20 1.40 - T=0.13
D 1.40 1.60 140 200 140 1.20 1.43 - F=0.79
Mean 1.40 1.30 140 180 140 1.20 142  0.06 TF=0.37
Hair scores C 1.60 1.20 120 160 140 1.20 1.37 - T=0.72
D 1.40 1.40 140 140 120 1.20 1.33 - F=0.80
Mean 1.50 1.30 130 150 1.30 1.00 135  0.07 TF=0.86
Anus color scores C 1.20 1.20 1.20 120 1.20 1.00 1.17 - T=0.61
D 1.40 1.40 140 140 140 1.00 1.33 - F=0.16
Mean 1.30 130 130 130 130 1.00 125  0.06 TF=0.99

Fecal scores C 0 0 0 0 0 0 0 - -

D 0 0 0 0 0 0 0 - -

Mean 0 0 0 0 0 0 0 - -

Note: T1-T6, C, D, T, F and TF are the same meaning as Table 1.
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Table 3 Effect of diarrhea treatment with 2 doses of herbs/day and farm type on growth performance of suckling

pigs after treatment

Growth Farm Treatment methods
Mean SE p-value
performances type T1 T2 T3 T4 T5 T6
Body weight, kg
-14 days C 3.36 3.64 3.84 3.46 3.94 4.06 3.72 - T=0.78
D 3.48 3.60 3.66 3.56 3.32 3.66 3.55 - F=0.36
Mean 3.42 3.62 3.75 3.51 3.63 3.86 3.63 0.09 TF=0.83
-21 days C 4.50 4.54 4.74 4.54 5.04 5.24 4.77 - T=0.98
D 4.64 4.88 4.96 4.86 4.44 4.60 4.73 - F=0.89
Mean 4.57 4.71 4.85 4.70 474 4.92 475 013 TF=0.75
-28 days Cc 4.82 5.08 5.92 6.04 5.74 6.16 5.63 - T=0.45
D 5.90 6.36 6.34 6.70 5.78 6.08 6.19 - F=0.07

Mean 5.36 5.72 6.13 6.37 5.76 6.12 591 0.15 TF=0.75
Body weight gain, kg

-14 to 21 days C 1.14 0.90 0.90 1.08 1.10 1.18 1.05 - T=0.98
D 1.16 1.28 1.30 1.30 1.12 0.94 1.18 - F=0.20

Mean 1.15 1.09 1.10 1.19 1.11 1.06 112 0.05 TF=0.46

-21 to 28 days c 0.32 0.54 1.18 1.50 0.70 0.92 0.86 - T=0.00
D 1.26 1.48 1.38 1.84 1.34 1.48 1.46 - F=0.00

Mean 0.79a 1.01ab 1.28bc 1.67c 1.02ab 1.20ab 1.16 0.06 TF=0.39

-14 to 28 days C 1.46 1.44 2.08 2.58 1.80 2.10 1.91 - T=0.06
D 2.42 2.76 2.68 3.14 2.46 2.42 2.65 - F=0.00

Mean 1.94 2.10 2.38 2.86 213 2.26 228 0.09 TF=0.63

-Treatment to 28 days Cc 1.4 1.70 2.18 3.06 2.40 2.44 2.20 - T=0.00
D 3.0 3.68 3.40 4.36 3.36 2.96 3.46 - F=0.00

Mean 2.2a 2.69a 279a 3.71b 2.88a 270a 283 0.11 TF=047
Average daily gain, kg

-14 to 21 days C 0.16 0.13 0.13 0.15 0.16 0.17 0.15 - T=0.98
D 0.17 0.18 0.19 0.19 0.16 0.13 0.17 - F=0.20

Mean 0.17 0.16 0.16 0.17 0.16 0.15 0.16 0.01 TF=0.46

-21 to 28 days C 0.05 0.08 0.17 0.21 0.10 0.13 0.12 - T=0.00
D 0.18 0.21 0.20 0.26 0.19 0.21 0.21 - F=0.00

Mean 0.11a 0.14ab 0.18bc 0.24c 0.15ab 0.17ab 0.17 0.01 TF=0.38

-14 to 28 days C 0.10 0.10 0.15 0.18 0.13 0.15 0.14 - T=0.06
D 0.17 0.20 0.19 0.22 0.18 0.17 0.19 - F=0.00

Mean 0.14 0.15 0.17 0.20 0.15 0.16 0.16 0.01 TF=0.62

-Treatment to 28 days C 0.08 0.10 0.14 0.17 0.13 0.16 0.13 - T=0.05
D 0.16 0.21 0.18 0.22 0.17 0.16 0.18 - F=0.00

Mean 0.12a 0.16ab 0.16ab 0.19b 0.15ab 0.16ab 0.16 0.01 TF=0.21

Note: T1-T6, C, D, T, F and TF are the same meaning as Table 1

a, b, ¢ = value with different superscripts of the same row are significantly differ (p<0.05)
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Table 4 Physiological characteristics of suckling pigs before treatment with 1 dose of herbs/day

Physiological Farm Treatment methods Mean SE p-value
characteristics type T T2 T T4 5 T6
No. piglets, head C 5 5 5 5 5 5 5 - -
D 5 5 5 5 5 5 5 - -
Total 10 10 10 10 10 10 10 - -
Male/female, head C 3/2 3/2 1/4 3/2 2/3 2/13 23127 - -
D 312 2/3 2/3 32 4/1 213 27123 - -
Total 6/4 5/5 317 6/4 6/4 4/6 5/5 - -
Health scores C 2.0b 20b 2.0b 2.0b 20b 1.0a 1.8 - T=0.00
D 2.8c 28c 28c 24bc 2.4bc 1.0a 24 - F=0.00
Mean 2.4y 24y 24y 22y 22y  1.0x 2.1 0.04 TF=0.03
Hair scores C 1.8 2.0 2.0 2.0 2.0 1.0 1.8 - T=0.00
D 2.8 2.6 2.6 24 24 1.0 2.3 - F=0.00
Mean 2.3y 23y 23y 22 22y  1.0x 2.1 0.05 TF=0.09
Anus color scores C 2.0b 2.0b 2.0b 2.0b 2.0b 1.0a 1.8 - T=0.00
D 3.0e 28de 28de 2.6cd 24bc 1.0a 24 - F=0.00
Mean 25z 24yz 24yz 23yz 22y 1.0x 21 0.04 TF=0.01
Fecal scores C 3.0b 3.0b 3.0b 3.0b 3.0b 0.0a 2.5 - T=10.00
D 40e 3.8de 3.8de 3.6cd 3.4bc 0.0a 3.1 - F=0.00
Mean 3.5z 34yz 34yz 33yz 32 0.0x 2.8 0.04 TF=0.01

Note: T1 = Antimicrobial drug (iron + colistin + tylosin), T2-T6, C, D, T, F and TF are the same meaning as Table 1.

a, b, ¢, d, e = value with different superscripts of the same item are significantly differ (p<0.05).

X, Y, z = value with different superscripts of the same row are significantly differ (p<0.05).
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Table 5 Effect of diarrhea treatment with 1 dose of herbs/day and farm type on physiological characteristics

of suckling pig after treatment

Physiological Farm Treatment methods
Mean SE p-value
characteristics type T1 T2 T3 T4 T5 T6

Age at treatment, d C 16.4cd 17.0cd 17.4d 152cd 16.6cd 14.0c 16.1 - T=0.62
D 7.0a 7.4a 8.4ab 7.6a 9.2ab 10.8b 8.4 - F=0.00
Mean 11.7 12.2 12.9 11.4 12.9 12.4 123 0.30 TF=0.03
Body wt. at treatment, kg C 4.06 4.16 4.46 4.04 4.34 3.66 4.12 - T=0.60
D 2.12 2.36 2.68 2.32 2.98 322 261 - F=0.00
Mean  3.09 3.26 3.57 3.18 3.66 344 337 0.11 TF=0.36
Treatment period, d C 2.8 2.8 2.8 3.0 2.6 - 2.8 - T=10.08
D 46 4.0 3.8 3.4 3.0 - 3.8 - F=0.00
Mean 3.7 3.4 3.3 3.2 28 - 3.3 0.10 TF=0.14
Health scores C 1.0 1.0 1.0 1.0 1.0 1.0 1.0 - T=0.22
D 1.4 1.2 14 1.0 1.0 1.0 1.2 - F=0.02
Mean 1.2 1.1 1.2 1.0 1.0 1.0 1.1 0.03 TF=0.22
Hair scores C 1.0 1.0 1.0 1.0 1.0 1.0 1.0 - T=0.54
D 1.8 1.6 1.6 1.4 1.4 1.2 1.5 - F=0.00
Mean 1.4 1.3 1.3 1.2 1.2 1.1 1.3 0.05 TF=0.54
Anus color scores C 1.0 1.0 1.0 1.0 1.0 1.0 1.0 - T=0.22
D 1.4 1.4 1.2 1.0 1.0 1.0 1.2 - F=0.02
Mean 1.2 1.2 1.1 1.0 1.0 1.0 1.1 0.03 TF=0.22

Fecal scores C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - -

D 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - -

Mean 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - -

Note: T1-T6, C, D, T, F and TF are the same meaning as Table 4.

a, b, ¢, d = value with different superscripts of the same item are significantly differ (p<0.05).
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Table 6 Effect of diarrhea treatment with 1 dose of herbs/day and farm type on growth performance of suckling

pigs after treatment

Growth Farm Treatment methods
Mean SE P-value
performance tye T4 T2 T3 T4 T5 T6
Body weight, kg
- 21 days C 474 474 496 520 486 454 484 - T =0.60
D 354 412 436 434 454 434 421 - F =0.01
Mean 414 443 466 477 470 444 452 012 TF=0.85
- 28 days C 576 592 6.16 598 578 580 5.90 - T=0.58
D 450 528 572 572 6.04 548 546 - F=0.12
Mean 513 560 594 585 591 564 568 0.14 TF=0.78
Body weight gain, kg
- 21 to 28 days C 1.02 118 120 078 092 126 1.06 - T=0.83
D 096 116 136 138 150 114 1.25 - F=0.15
Mean 099 117 128 108 121 120 116 0.06 TF=0.40
- Treatment to 28 days C 1.70 176 170 194 144 214 178 - T=0.71
D 238 292 304 340 3.06 226 284 - F =0.00
Mean 204 234 237 267 225 220 231 011 TF=0.40
Average daily gain, kg
- 21 to 28 days C 0.14 0.17 017 011 0.13 0.18 0.15 - T=0.82
D 0.14 017 019 020 021 0.16 0.18 - F=0.14
Mean 0.14 0.17 018 0.15 0.17 0.17 0.17 0.01 TF=0.37
- Treatment to 28 days C 0.14 015 015 014 012 015 0.14 - T=0.89
D 0.11 0.14 0.16 017 0.17 0.14 0.15 - F=0.79
Mean 0.13 0.14 0.16 015 0.14 014 0.15 0.01 TF=0.68
Note: T1-T6, C, D, T, F and TF are the same meaning as Table 4.
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